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ABSTRACT 
Eprapah Creek is a small sub-tropical stream in Eastern Australia. On one day, Friday 4th April 
2003, a series of detailed hydrodynamic, environmental and ecological measurements was 
conducted in the estuarine zone by more than 60 people. The purpose of the field works was to 
assess the complexity of a small estuarine system, the interactions between hydraulic engineering, 
biology and ecology, and to provide some assessment of the estuarine system that was heavily 
polluted four to five years ago. Field work was conducted from a low tide to the next low tide : i.e., 
between 6:00 am and 6:00 pm. Observations were performed at several sites along the 4 km long 
estuary. They included water elevations, velocity, temperature, conductivity, pH, turbidity, DOC, 
fish habitat and behaviour, and bird and wildlife surveys. Some measurements were taken every 15 
minutes, others every 30 minutes while wildlife and bird observations were conducted 
continuously. The latter included sightings of koalas, sea eagles, mud crabs ... This series of 12 
hour measurements was complemented by several vertical profiles of water quality indicators at 
three sites. These were performed at high tide and during ebb flow. In addition, an Acoustic 
Doppler Velocity meter and a state-of-the-art water quality meter  were deployed side by side at 
one site. The probes were continuously data logged for more than 4 hours, from 45 minutes before 
high tide to 3.5 hours after. 
The results provided a detailed snapshot of a subtropical creek system. They highlighted the 
diversity of the eco-system and also the complexity of mixing and diffusion processes in an eco-
system that has a distinctive biology and ecology, including rich wildlife variety. Basic outcomes 
may be summarised into three categories : (1) a multi-disciplinary survey highlighting (2) 
contrasting results, associated with (3) inimitable personal experiences. The field study was a 
single-day study involving a broad range of simultaneous investigations : hydraulics and 
hydrodynamics, water quality, and ecology. It is believed that this is the first survey of its kind in a 
sub-tropical estuarine system in Australia. The original approach sets new standards for 
comprehensive surveys of small estuarine systems in sub-tropical and tropical zones. A key feature 
of the study was the contrasted outcomes. Fauna observations showed strong, diverse bird and fish 
activities, while hydrodynamic parameters indicated some energetic flushing process. But the study 
demonstrated on-going water pollution illustrated by low dissolved oxygen and pH levels, surface 
slicks and large numbers of exotic fish in the estuary upper reach. Another outcome was the 
personal experience gained by all people involved : i.e., undergraduate students, academic staff, 
technical staff, professionals and local community groups. This multi-disciplinary field study 
fostered interactions and new exchanges between a broad range of individuals. The field experience 
enhanced students' personal development while group work contributed to new friendships and 
openings. Such personal experiences were as important as the academic experience. 
 
Website : {http://www.uq.edu.au/~e2hchans/eprapa.html} 
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NOTATION 
The following symbols are used in this report : 
d water depth (m); 
g gravity constant (m/s2); g = 9.80 m/s2 in Brisbane (Australia); 
P pressure (Pa); 
t time (s); 
V velocity (m/s); 
Vn normal velocity component (m/s); that is, instantaneous velocity component normal to 
the average streamwise direction; 
Vs streamwise velocity component (m/s); that is, instantaneous velocity component along 
the average streamwise direction; 
Vx velocity component (m/s) in the x-direction, positive upstream; 
Vy velocity (m/s) in the y-direction, normal to the x-direction and looking towards the right 
bank; 
|V| instantaneous velocity magnitude (m/s) : |V| = Vx2 + Vy2; 
W channel width (m); 
 
Greek symbols 
µ water dynamic viscosity (Pa.s); 
ν water kinematic viscosity (m2/s) : ν = µ/ρ ; 
π π = 3.141592653589793238462643; 
θ angle between the average streamwise velocity direction and the x-direction; 
θ' instantaneous angle between the velocity vector and the x-direction : tanθ' =Vy/Vx; 
ρ water density (kg/m3); 
 
Subscript 
c critical flow conditions; 
 
Abbreviations 
AMTD  Adopted Middle Thread Distance measured upstream from the mouth; 
BOD  Biochemical Oxygen Demand; 
D.O.  dissolved oxygen content; 
D.O.C.  in estuarine and coastal studies : D.O.C. = dissolved organic carbon; 
  in freshwater studies : D.O.C. = dissolved oxygen content; 
D/S (or d/s) downstream; 
NTU  nephelometer turbidity units; 
T.B.T.  tributyltin; 
U/S (or u/s) upstream; 
 
Glossary 
Ebb : reflux of the tide toward the sea. That is, the flow motion between a high tide and a low tide. 
The ebb flux is maximum at mid-tide. (The opposite is the flood.) 
Estuary : water passage where the tide meets a river flow. An estuary may be defined as a region 
where salt water is diluted with fresh water. It is also called river mouth in river engineering. 
Flood : (1) high-water stage in which the river overflows its banks. (2) the flux of the rising tide. In 
coastal zones, the flood tide is the rising tide. (The opposite of the flood is the ebb.) 
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1. INTRODUCTION 
1.1 PRESENTATION 
Eprapah Creek is a small sub-tropical stream in Eastern Australia. Located in the Redlands shire, 
close to Brisbane QLD, the creek flows from Mount Cotton to Thornlands, where it enters Moreton 
Bay (Fig. 1-1, Table 1-1). The catchment is mostly urban in the lower reaches and semi rural/rural 
residential in the upper reaches. The creek flows through several conservation areas hosting 
endangered species : e.g., koalas, swamp wallabies, sea eagles (Fig. 1-2). The stream is basically 15 
km long with about 3.8 km of estuarine zone. In the latter, the water depth is typically about 1 to 2 
m in average in the middle of the channel. 
 
Fig. 1-1 - Map of Eastern Australia showing the location of Eprapah Creek 
(A) Sketch of Australian continent with dominant climatic patterns (main high pressure system, 
cyclonic areas, circumpolar wind circulation (40 S)) 
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Water quality and ecology are closely monitored at Eprapah Creek. For example, the Qld EPA 
Water Monitoring Group has been surveying monthly water quality parameters since 1979, while 
local Waterwatch and Landcare groups have regularly monitored aquatic and bird lives since 1973 
(e.g. COOPER 1978, MELZER and MORIATY 1996). Eprapah Creek was heavily polluted four to 
five years ago. Illegal discharges of TBT and chemical residues took place in 1998 and 1999 near 
the end of Beveridge St (1). The company involved was charged and two company executives were 
jailed in 2001 (2). Although Eprapah Creek estuarine zone includes two environmental parks 
(Eprapah Environment Training Centre and Point Halloran Conservation Park), there are some 
marinas and boat yards, and a sewage plant impacting heavily on the natural system (3) (JONES et 
                                                 
1That is, just upstream of Site 3 (Fig. 2-1). 
2These were the first jail term sentences in application of the Queensland Environmental Act 
(EPAct) enacted by the Queensland State Government in 1994. The company was Universal 
Abrasives. The district court sentence (15/06/2001) was confirmed by the Court of Appeal in late 
2001. 
3There were discussions that the sewage plant was in need of a major upgrade following some rapid 
urbanisation during 1999-2003. 
2 
al. 1999,2001). The Victoria Point sewage treatment plant discharges into the estuarine reach 
approximately 2.6 km from its mouth (4). Further the upstream catchment has been adversely 
affected by industrial poultry farms, land clearance and semi-urban development. Recent 
developments included the constructions of new shopping centres opposite the Eprapah 
Environment Training Centre. On 4 April 2003, construction works were on-going at Colburn 
Avenue and Beveridge Street for the development of a new shopping complex and a residential lot 
respectively (Fig. 2-1). 
On Friday 4th April 2003, a series of detailed hydrodynamic, environmental and ecological 
measurements was conducted in the estuarine zone of Eprapah Creek (Victoria Point QLD). The 
purpose of the field work was to assess the complexity of a small estuarine system, the interactions 
between hydraulic engineering, biology and ecology, and to provide an overall assessment of the 
estuarine system that was heavily polluted few years ago. 
 
(B) Map of the Logan and Albert river catchments (Courtesy of the Bureau of Meteorology, 
Queensland Regional Office) 
Moreton Bay
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4The plant is located on the right bank, upstream of Sites 2 and 2B, and downstream of Site 3 (Fig. 
2-1). 
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Table 1-1 - Internet resources on Eprapah Creek, Victoria Point Qld (Australia) 
 
Website URL 
(1) (2) 
Redlands Shire {http://www.redlands.qld.gov.au/} 
Redlands Shire, Tourism at 
Victoria Point 
{http://www.redlands.net.au/redlandstourism/seeVictoriaPt.htm} 
Qld EPA Water Quality 
Monitoring in Redlands Shire 
{http://www.env.qld.gov.au/environment/science/water/redlands.h
tml} 
University of Queensland 
Mixing and Dispersion subject 
website 
{http://www.uq.edu.au/~e2hchans/civ4140.html} 
{http://www.uq.edu.au/~e2hchans/civ4140.html - Field_trip} 
Eprapah Creek Catchment 
Landcare Association Inc. 
(ECCLA) 
{http://eprapah.scouting.net.au/index/projects/landcare.htm} 
 
Fig. 1-2 - Wildlife at Eprapah Creek (A) Sea eagle at top of tree, near plateform at end of Beveridge 
Rd, Eprapah Creek, Redlands QLD on 18 Mar. 2003 around 1:30 pm - Almost above Site 2B 
 
 
(B) Koala at Point Halloran Conservation Area on 20 Jan. 2003 around 2:30 pm - Next to Site 1 
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1.2 FIELD WORK ON 4 APRIL 2003 
The field work took place on Friday 4 April 2003 at five sites along the estuarine zone (Fig. 2-1). 
Measurements were conducted between 6:00 am and 6:00 pm : i.e., from about a low tide to the 
next low tide. The tidal range was about 1.5 m (Table 1-2). At Eprapah Creek, and depending upon 
the season, the estuary may be stratified or reasonably well-mixed. On Friday 4 April 2003, vertical 
profiles at high tides and during ebb flow suggested that the creek was stratified with a fresh water 
layer above a saltwater wedge (section 4.3). 
On Friday 4 April 2003 the weather was fine. It was sunny with few clouds and the air temperature 
ranged from 18 to 29 Celsius. (H. CHANSON noted few rain drops on his car wind screen but there 
was no shower.) The wind conditions were moderate (Sites 1, 2 and 2B) to nil (e.g. Sites 3 and 4). 
On the night before (Thursday 3 April 2003), an intense but short rainstorm took place around 6:00 
pm, with possibly more showers overnight. The freshwater runoff was felt on the 4th April 2003. At 
Capalaba rain gauge, the records indicated 18 mm of rain from Thursday 3 April 9:00 am to Friday 
4 April 2003 9:00 am while a 10-mm rainstorm event was recorded between 5:11 pm and 5:55 pm 
on Thursday evening at Ransome Alert station (5). Both Capalaba and Ransome Alert stations are 
shown in Figure 1-1B, North of Eprapah Creek. 
On Friday 4 April 2003, the Victoria Point Sewage Plant released 2 ML of effluents at a continous 
rate (i.e. 0.023 m3/s). A previous study gave details on the effluent properties (JONES et al. 1999). 
 
Table 1-2 - Tide times (Brisbane bar) on Friday 4 April 2003 
 
Day Time Height 
(m) 
Friday 4 April 2003 04:58 0.53 
 10:49 2.02 
 17:06 0.43 
 23:17 2.20 
 
Reference : {http://ntf.flinders.edu.au/cgi-bin/tides2} 
                                                 
5Source : Bureau of Meteorology, Person. Comm. on 8 April 2003. 
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2. FIELD MEASUREMENTS 
2.1 PRESENTATION 
Field measurements on 4 April 2003 were conducted at five sites along the estuary of Eprapah 
Creek (Table 2-1, Fig. 2-1). The location of each site is detailed in Table 2-1 and its distance from 
the river mouth is given in column 3. All five sites were located in conservation zones managed by 
Redlands Shire Council (Sites 1, 2 and 2B) and Eprapah Scout Association (Sites 3 and 4). 
Sites 1, 2, 3 and 4 were operated by 39 University of Queensland civil and environmental students 
working in groups of 9 to 10 people (Fig. 2-2, App. A). Site 2B was setup and manned by staff from 
the University of Queensland (UQ), Queensland University of Technology (QUT) and Queensland 
Environment Protection Agency (EPA) (Fig. 2-2). In addition, more than a dozen staff from the 
University of Queensland (UQ), Queensland Environment Protection Agency (EPA) and Eprapah 
Creek Catchment Landcare Association (ECCLA) circulated between each site during the day. For 
example, H. CHANSON inspected each of the five sites at least four times on the day. 
At Sites 1, 2, 3 and 4, each group of students conducted a series of hydraulic, water quality and 
ecological measurements with the first reading at 6:00 am and the last reading at 6:00 pm. Some 
readings were taken every 15 minutes while others were taken at longer intervals (Table 2-2). The 
full data sets are reported in Appendix E. 
Vertical profiles of water quality measurements were conducted twice at Sites 1, 2, and 3, and once 
at Site 2B. These were performed at high tide and during ebb flow using a water quality probe 
YSI™6920. The probe was lowered from a QLD EPA boat drifting with the flow (Fig. 2-3). 
Measurements of water temperature, pH, conductivity, dissolved oxygen content and turbidity were 
performed every 20 cm with the YSI6920 probe, after waiting at least 2 minutes for each parameter 
to stabilise (6). The data set is detailed in Appendix C. 
 
 
Table 2-1 - Measurement site locations along Eprapah Creek on Friday 4 April 2003 
 
Site 
No. 
Description AMTD 
(km) 
Measurements on 
Fri. 4 April 2003 
Comments 
(1) (2) (3) (4) (5) 
1 Point Halloran 
Conservation 
Area 
Coordinates: AMG 
North 6950120 / 
East 528540 
0.6 from 7:00am to 
6:00pm 
Right bank. Downstream of boat yards. 
Access via Orana St. Walk along the 
Conservation area. Take the left branch. At 
boundary between forest ad mudflat, turn left 
toward the river bank. 
2 End of 
Beveridge St 
Coordinates: AMG 
North 6949390 / 
East 528750 
2 from 6:00am to 
6:00pm 
Left bank. In a sharp bend to the right. 
Upstream of boat yards. Downstream of 
Victoria Point sewage treatment plant. 
Access via Beveridge St. At end follow foot 
track until platform. 
2B End of 
Beveridge St 
2.1 from 10:10am to 
2:05pm 
Left bank. About 100 m upstream of 
Site 2. Immediately upstream of 
shallow rock formations. Downstream 
of Victoria Point sewage treatment 
plant. 
                                                 
6Longer times were required at the interface of the salt wedge. 
6 
3 Eprapah 
Environmental 
Training Centre
Coordinates: AMG 
North 6949000 / 
East 528500 
3.1 from 6:00am to 
6:00pm 
Right bank. Platform at the downstream 
end of the boardwalk. About 500 m 
upstream of Victoria Point sewage 
treatment plant. 
Access from Eprapah Environmental Training 
Centre. 
4 Eprapah 
Environmental 
Training Centre
Platypus pool 
Coordinates: AMG 
North 6949250 / 
East 527800 
3.8 from 6:00am to 
6:00pm 
Right bank. Brackish waters without 
saltwater input on Fri. 4 April 2003. 
Access from Eprapah Environmental Training 
Centre. 
 
Note : AMTD = Adopted Middle Thread Distance measured upstream from the mouth. 
 
Fig. 2-1 - Eprapah Creek and the measurement sites on Friday 4 April 2003 
(A) Aerial map of Eprapah Creek (Qld Department of Natural Resources and Mines, 2001) 
 
 
 
7 
(B) Sketch of Eprapah Creek and the measurement sites on Friday 4 April 2003 
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Fig. 2-2 - Photographs of the measurement sites along Eprapah Creek, Redlands, Queensland 
(A) Site 1 on 4 Apr. 2003 around 12:00 noon (high tide, ebb) with a student taking a water sample 
 
 
(B) Site 2 on 4 Apr. 2003 around 1:30 pm (mid ebb) - Looking downstream from Site 2B 
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(C) Site 2B viewed from the plateform of Site 2 on 18 Mar. 2003 around 3:00 pm (near low tide) - 
Looking upstream - Note rocks just out of water 
 
 
(D) Site 3 on 16 Jan. 2003 around 1:30 pm - Looking downstream from the platform at Site 3 
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(E) Eprapah Creek, Redlands, Queensland on 16 Jan. 2003 around 1:30 pm - View towards the 
platform (on left) at the Platypus pool (Site 4), looking upstream 
 
 
Table 2-2 - Measurements conducted from 6:00 am to 6:00 pm at Sites 1, 2, 3 and 4 
 
Measurement Timing Instrumentation Remarks 
(1) (2) (3) (4) 
Air Temperature Every 15 Min. Thermometer  
Water Temperature 
(1) 
Every 15 Min. Oaklon™ ECTest High+ 
Thermometer/conductivity 
meter. 
Accuracy within 0.5 ºC. 
Water sample taken near the 
bank below the surface. 
Water level Every 15 Min. Graduated pole installed 
at low tide 
Accuracy within 1 cm. 
Conductivity (water) 
(1) 
Every 15 Min. Oaklon™ ECTest High+ 
Thermometer/conductivity 
meter 
Accuracy within 1%. Water 
sample taken near the bank 
below the surface. 
pH (1) Every 15 Min. Macherey-Nagel™ pH 
paper 
Accuracy within 0.2. Range 
6.4 - 8.0. 
Turbidity Every 15 Min. Secchi disk 30 cm diameter. Accuracy 
within 2.5 cm. 
Water surface velocity Every 15 Min. By timing suitable floats 
over a known distance 
Using floating matters (e.g. 
branch). 
Climatic conditions Every 15 Min. -- Use EPA water quality 
survey form. 
Dissolved oxygen 
content D.O. (1) 
Every 30 Min. Titration tests Hach™ DO Test Kit Model 
OX-2P 1469-000. Modified 
Winkler method. 
Fish number and 
specy 
Every 30 Min. Bait trap Trap installed for 20 minutes. 
Dry bait changed every 1 
hour. 
Fish number & specy Every 30 Min. Dip netting  
Bird nb & specy (2) Continuously Binoculars Visual observations. 
Fauna/wildlife nb and 
specy (2) 
Continuously Binoculars Visual observations. 
11 
 
Notes : 
(1) : water samples taken next to the free-surface (i.e. about 0.2 m beneath the surface). 
(2) : observations from a fixed point, next to the platform. 
 
Fig. 2-3 - Water quality sampling from the EPA boat on Fri. 4 April 2003 
(A) Water quality meter YSI6920 : probe sensors (Courtesy of Student Group 3) 
 
 
(B) Around 11:00 am (high tide), viewed from Site 3 - John FERRIS (at the back) and Carlos 
GONZALEZ (in front with the straw hat) taking a vertical bathymetric profile 
 
 
In addition, a Sontek™ ADV velocitymeter and a water quality probe YSI™6600 were deployed 
and data-logged continuously at Site 2B between 10:10 am and 2:05 pm (7) (Fig. 2-4). The probes 
were installed about the middle of the main channel in a moderate bend to the right (8). The two 
probes were positioned 300 mm apart and held by a metallic frame sliding on two poles. The probes 
                                                 
7The ADV data logging was conducted continuously in successive time series, separated by 
interruptions of few minutes duration to save and backup the data (Table 2-3). 
8when looking downstream. 
12 
were installed outside of the support system (i.e. outside of the two poles) to limit the wake effects 
of the support. The poles were driven into the river bed. The frame and pole system did not move 
during the data logging. The measurement station was about 14 m from the left bank. 
Velocity measurements were performed with the 3-D Acoustic Doppler velocimeter (ADV) SonTek 
UW ADV (serial No. 0510) equipped with a 5-cm downlooking sensor mounted on a rigid stem. 
The system was calibrated in factory and it should not need re-calibration. The accuracy on the 
velocity was expected to be about 0.025 m/s but larger errors could be experienced. The sampling 
volume was approximately 6-mm in diameter. The accuracy of the ADV velocity was supposed to 
equal the velocity difference across the sampling volume (see Discussion below). The ADV system 
provided instantaneous values of the velocity components (see also Discussion below). It was 
oriented with the xy-plane being horizontal, the x-direction facing upstream and the y-direction 
towards the right bank. The streamwise and normal velocity components were later reconstructed 
by a rotation around the Oz axis. Two notebook computers were used alternately to data log the 
ADV outputs and to backup the data (9) (Table 2-3). Details of the data file records are given in 
Table 2-3. 
The YSI6600 probe recorded continuously the water temperature, pH, conductivity, dissolved 
oxygen content, turbidity, salinity, chlorophyll fluorescence and depth. The data were stored on-
board and downloaded at the end of the day. 
 
Fig. 2-4 - Point measurement station at Site 2B 
(A) ADV velocitymeter (further outside) and YSI6600 probe mounted on their support and 
measuring about 500 mm beneath the free-surface - Site 2B around 1:30 pm (mid ebb) 
 
 
                                                 
9 The interchange of computers lasted less than 2 minutes and was carefully recorded. 
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(B) Site 2B on 18 Mar. 2003 around 2:30 pm (near mid tide) - View from the middle of the channel 
looking at the left bank - The pole was basically at the location of the ADV and YSI6600 probes on 
4 Apr. 2003 
 
 
(C) Site 2B around 3:00 pm (mid ebb) - Looking upstream from Site 2 - Dave McINTOSH and 
Terry O'SULLIVAN are retrieving the poles supporting the ADV and YSI6920 probes 
 
 
The ADV velocitymeter was scanned at 25 Hz while the YSI6600 probe was scanned every 5 
seconds (i.e. 0.2 Hz). The measurements sensors of both ADV and YSI6600 probes were located 
500 mm beneath the free-surface and 0.3 m apart (Fig. 2-4A). The probe positions were manually 
adjusted from a boat with the tide, by lowering or raising the frame every 30 to 60 minutes, to 
maintain the probe sensor position relative to the free-surface. 
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(D) Site 2B viewed from downstream around 5:30 pm (low tide) - Looking upstream at the rocks 
situated just downstream of the poles supporting the ADV and YSI6600 probes 
 
 
Table 2-3 - ADV velocity data acquisition records 
 
File Computer Start time 
(YSI6600 
time) 
Nb of 
samples 
(*) 
Data 
acquis. 
rate 
Velocity 
range 
Remarks 
  hh:mm:ss  Hz m/s  
(1) (2) (3) (4) (5) (6) (7) 
ADV File #02 Toshiba 6100 10:08:26 51581 25 0.30  
ADV File #03 Toshiba 310 10:43:53 1241 25 1.00  
ADV File #04 Toshiba 310 11:45:39 49682 25 0.30 Some data errors. 
ADV File #05 Toshiba 6100 11:19:20 57906 25 0.30 Some data errors. 
ADV File #06 Toshiba 310 11:58:30 45809 25 0.30 Several data 
communication errors.
ADV File #07 Toshiba 6100 12:29:32 34946 25 1.00  
ADV File #08 Toshiba 310 12:53:29 26816 25 1.00 Some data errors. 
ADV File #09 Toshiba 6100 13:12:02 62083 25 1.00  
ADV File #10 Toshiba 310 13:53:50 22929 25 1.00 Some data errors. 
 
Notes : (*) : number of raw data; Data communication errors indicated in column (7). 
 
2.2 DATA ACCURACY 
For the student group data at Sites 1, 2, 3 and 4, the data accuracy was about 1 cm for water level 
elevation, 0.2 to 0.5 ºC for water temperature, 1 to 2% for conductivity, 0.2 to 0.5 for pH 
measurement with pH paper, 5 cm on turbidity Secchi disk length, 10% on the surface velocity and 
5 to 10% on the dissolved oxygen concentration (Table 2-2, column 4). 
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With the water quality probe YSI6920, the data accuracy was : +-2% of saturation concentration for 
D.O., +-0.5% for conductivity, +-0.15ºC for temperature, +-0.2 unit for pH, +-0.02 m for depth, +-1% 
of reading for salinity, and +-5% for turbidity (10). 
With the water quality probe YSI6600, the accuracy of the data was : +-2% of saturation 
concentration for D.O., +-0.5% for conductivity, +-0.15ºC for temperature, +-0.2 unit for pH, +-0.02 m 
for depth, +-1% of reading for salinity, and +-5% for turbidity. No information was available on the 
data accuracy on chlorophyll levels. 
 
Clock synchronisation 
The clocks of YSI6600 probe and of ADV data acquisition computers were synchronised at the 
start of the day within one second (Table 2-4). The reference times are listed in Table 2-4 for 
completeness. In the report, the clock time of the YSI6600 probe was used as the basic reference 
time (e.g. Table 2-3, column 3). 
For the 4 hour long study, it was expected that the cummulative errors on the time were less than 1 
second for both YSI and ADV probes. 
 
Table 2-4 - Clock synchronisation 
 
Device Time 
 hh:mm:ss 
(1) (2) 
YSI6600 probe 9:48:37 
ADV velocitymeter  
Notebook computer Toshiba Satellite Pro 6100 9:49:13 
Notebook computer Toshiba 310 CDS 9:51:38 
 
Remarks 
The specifications of the YSI6920 and YSI6600 probes were very close. Both YSI6920 and 
YSI6600 probes were checked in the morning of the 4 April 2003 and gave identical results in 
water solutions of known properties. 
The water quality YSI6600 probe was new and it was considered the most accurate instrumentation 
on the day in terms of water quality measurements. 
 
2.3 DISCUSSION 
Measurements at Sites 1, 2, 3 and 4 
Measurements at Sites 1, 2, 3 and 4 were conducted by groups of civil and environmental 
engineering students working from 6:00 am to 6:00 pm. The instrumentation was crude but robust. 
It is expected that the data trends were correct although the data accuracy was average. Surface 
measurements were checked twice by the EPA with water quality data obtained with the YSI6920 
probe (11) (App. C). The ECCLA Waterwatch group conducted one set of surface water 
measurements (App. B). The comparison between accurate YSI6920 data, ECCLA data and student 
group data provided some information on the data bias and shift (section 4.2). 
                                                 
10Reference : probe manufacturer. 
11The YSI6920 was checked daily and calibrated at the start of the week. The YSI6600 was 
calibrated less than one week prior to the field work and checked in the morning with the YSI6920 
probe and other equivalent systems. 
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Differences between group results may be caused by the different characteristics of each site. But 
some difference might result from discrepancies between groups, as well as differences in working 
techniques. For example, differences in fish and bird observations were noted often, but not always, 
as the result of some group's greater attention to ecological details. 
 
Velocity measurement problems 
It should be noted the high level of noise observed in the 3 velocity components recorded with the 
ADV velocitymeter. At rest, the measured ADV signal represents the Doppler noise itself. In the 
stream, the "measured" (?) velocity fluctuations characterise the combined effects of the Doppler 
noise, velocity fluctuations and installation vibrations. It is acknowledged that the Doppler noise 
level increases with increasing velocity although it remains of the same order of magnitude as the 
Doppler noise at rest. NIKORA and GORING (1998), CHANSON et al. (2002) and more 
specifically LEMMIN and LHERMITTE (1999) discussed in details the inherent noise of an ADV 
system. 
In the present study, the ADV system was relatively old and experienced some problems. No 
turbulence measurement could be performed accurately because the Doppler noise was of the same 
order of magnitude as (if not larger than) true turbulent velocity fluctuations. The ADV sensors 
could not detect the channel bed (12). Further initial tests showed that the vertical velocity 
component (z-component) was systematically underestimated. No reasonable explanation could be 
found, but there was possibly some flow interference from the ADV rigid stem. In the present 
study, the vertical velocity component was ignored with a focus on the horizontal (streamwise and 
normal) velocity components. 
 
Continuous data acquisition with YSI6600 probe 
Although the YSI6600 water quality probe was set to record data every 5 seconds, the data files 
indicated that a few points were not recorded, once every five minutes roughly (App. D). The 
problem was not critical because the data acquisition timing was accurate within 1/100th of a 
second. It increased the complexity of data processing and analysis, but it did not affect the 
accuracy of the data. 
 
                                                 
12The ADV probe normally provides information on the distance between the measurement control 
volume and the boundary beneath. 
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3. FIELD OBSERVATIONS (1) HYDRAULIC ENGINEERING 
3.1 INTRODUCTION 
Basic hydraulic parameters were recorded at Sites 1, 2, 3 and 4. That is, the water elevations and 
surface velocities. Experimental data are reported in Appendix E. Results are discussed in section 
3.2. Detailed velocity measurements were conducted at Site 2B. Results are presented in sections 
3.3 and 3.4. 
 
3.2 WATER LEVEL ELEVATIONS AND SURFACE VELOCITIES 
Water level observations at Sites 1, 2, 3 and 4 are plotted in Figure 3-1. Figure 3-1A shows the 
water depths (1) as functions of the time. The data are compared with the tidal heights at the 
Brisbane bar (Table 1-2). Only the high and low tides are shown in Figure 3-1A (symbol (*)). 
Basically the tidal influence was felt up to Site 3 (AMTD 3.1 km) but not at Site 4. The highest and 
lowest water levels were consistently observed slightly after the reference high and low tides at the 
Brisbane bar. This is typical of an estuarine system where the information on tide reversal travels 
upstream the river with a celerity of about g*d in first approximation, where g is the gravity 
acceleration and d is the water depth (e.g. CHANSON 2002b). At high tide, the information on 
tailwater level change took about 12 minutes to reach AMTD 3.1 km (Site 3) at Eprapah on 4 April 
2003. It took about about 23 minutes at low tide. Such values are close to the time lags seen in 
Figure 3-1A. 
 
Fig. 3-1 - Water level observations 
(A) Water depth at Sites 1, 2, 3 and 4 - Comparison with Brisbane bar tides 
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1measured from the river bottom to the free-surface, near the channel centreline. 
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(B) Water depth at Site 4 
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Fig. 3-2 - Surface velocity observations at Sites 1, 2 and 3 - Comparison with Brisbane bar tides 
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Figure 3-1B presents the water depth at Site 4 called Platypus pool. The site was not affected by the 
tide on the 4 April 2003 and the water was basically freshwater (2). The data trend suggested a 
slight increase in water depth in the mid-morning followed by a very slight decrease. This could 
have been the result of water runoff from the previous evening storm (paragraph 1.2). 
Surface velocity observations are presented in Figure 3-2. A positive surface velocity corresponds 
to a downstream flow. At Sites 1 and 2, the flow reversal associated with the change of tide was 
clearly observed, although with some delay. The lag was greater than that observed with water 
depth data (Fig. 3-2). This might be the result of possible recirculation zones next to the banks at 
high tide. Site 2 velocity data suggested a stronger current there, possibly because Site 2 was 
located at the outer bank of a sharp river bend (Fig. 2-2, App. A). 
 
3.3 DETAILED VELOCITY FIELD 
At Site 2B (AMTD 2.1 km), detailed velocity measurements were conducted 0.5 m below the free-
surface (Fig. 3-3 & 3-4A). The Acoustic Doppler Velocitymeter was was mounted on a fixed 
support that was manually adjusted to maintain the measurement control volume about 0.5 m 
beneath the free-surface. Details of the change in probe elevations are presented in Table 4-6 and 
Figure 4-11A. The changes often corresponded to some data backup and the start of a new data file 
(Table 2-3). 
The transverse cross-sectional profile of the creek is shown in Figure 3-3. Full details of the bed 
topography are listed in Appendix H. In Figure 3-3, the free-surface levels around 11:22 and 13:22 
are plotted. The respective positions of the ADV sensor are also highlighted. 
 
Fig. 3-3 - Surveyed transverse cross-sectional profile at Site 2B (looking downstream) 
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The velocity results were focused on the instantaneous horizontal velocity components Vx and Vy 
(section 2.3). The instantaneous velocity data were post-processed to provide the instantaneous 
velocity magnitude |V| and the angle θ' between the instantaneous velocity direction and the x-
direction. The velocity magnitude is defined as : 
 |V|  =  Vx
2  +  Vy
2 (3-1) 
                                                 
2In recent years, some saltwater inflow into the pool was seen during very large tides associated 
with low freshwater discharges, although this was very rare.. 
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where Vx and Vy are the measured velocity components in the x- and y-directions respectively 
(Fig. 3-3B). The instantaneous velocity direction θ' is defined as : 
 tanθ'  =  VyVx (3-2) 
Further a 60-second averaging of the velocity data was computer. The results are presented in terms 
of the instantaneous velocity component Vs along the average streamwise direction, the 
instantaneous velocity component Vn normal to the average streamwise direction where the 
average streamwise direction was calculated as a 60 second moving average, and the angle θ 
between the average streamwise velocity direction and the x-direction (Fig. 3-3B). 
The measured velocity magnitude |V| and direction θ' data are presented in Figure 3-5. In Figure 3-
5, the horizontal axis is the reference clock time expressed in seconds (i.e. 10:10:00 = 36600 s). The 
data suggested two distinct periods : (1) a slack time around high tide, and (2) the ebb flow. Around 
high tide, between 10:08 and 11:30, the velocity magnitude was small : i.e., typically less than 10 
cm/s. The velocity direction was highly fluctuating. In particular, the period between about 10:20 (t 
= 37,200 s) and 10:50 (t = 39,000 s) seemed to correspond to zero net flow and the start of the ebb. 
For comparison, the highest water level elevation was recorded at 11:00 at Site 2, while the high 
tide at the Brisbane bar was at 10:49 (Table 1-2). The velocity data might suggest that there was 
some flow reversal at 0.5 m beneath the free-surface immediately after the high tide. 
From about 11:30 until 14:09, the velocity magnitude increased with time to about 0.2 m/s and the 
flow direction was basically in the downstream direction. It is worth noting significant fluctuations 
with time of both velocity magnitude and direction. Fluctuations in instantaneous velocity 
directions were typically about 30º. For comparison, ROZOVSKII (1957) reported field 
measurements in a meander of the Desna river with a rotary flow meter and an elongated vane. 
Velocity directions fluctuated typically within +/- 5º. 
Importantly the velocity data showed significant flushing of the estuarine zone. Measured ebb 
velocities ranged from about 0.2 m/s at Site 2B to 0.35 m/s at Site 2. The latter was the surface 
velocity observed at the outer bend between 13:00 and 16:00 (Fig. 3-2). Assuming a channel width 
of about 25 m and 30 m at Sites 2 and 2B repectively during the mid-ebb (14:00), and for a water 
depth of 1.35 m (Site 2, 14:00), the velocity data would imply an ebb flow rate of about 6-8 m3/s 
around 14:00. Such a discharge is very significant and would contribute to some water drainage out 
of the estuary associated with renewal at the next flood tide. 
 
Table 3-1 - Statistical summary of instantaneous velocity characteristics (entire data set) 
 
Property θ Vs Vn |V| θ' Remarks 
 rad. cm/s cm/s cm/s rad.  
(1) (2) (3) (4) (5) (6) (7) 
Nb of data points 351652 351652 351652 351652 351580 That is, Number of samples 
less Nb of data errors. 
Mean value : 3.008 12.2 0.008 12.3 3.043  
Standard deviation : 0.794 6.73 1.39 6.61 0.751  
Skewness : -3.41 0.342 0.205 0.427 -3.48  
Kurtosis : 12.15 -0.034 11.52 -0.044 13.40  
 
Notes : Fisher skewness and kurtosis. 
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Fig. 3-4 - Velocity measurements with the ADV velocitymeter 
(A) Sketch of Site 2B with the probe locations 
(B) ADV instantaneous velocity components 
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Fig. 3-5 - Instantaneous velocity measurements at Site 2B 
(A) Velocity magnitude |V| (in cm/s) as a function of the time 
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(B) Velocity direction θ' (radians) as function of the time 
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For the entire data set, basic statistical data are summarised in Table 3-1. The instantaneous 
velocity amplitude |V| averaged 0.123 m/s and 90% of the data ranged from 0.014 to 0.232 m/s 
(corresponding to +/-1.645 times the standard deviation). The distribution of velocity magnitude 
was slightly skewed with a preponderance of velocity data greater than the mean (Skewness (3) 
negative) while the Kurtosis (4) (about zero) suggested a peakedness similar to a Gaussian 
distribution. 
It would be expected little velocity fluctuations in the mean flow direction. The instantaneous 
velocity magnitude |V| and the streamwise velocity component along the average streamwise 
direction Vs showed both small skewness and kurtosis. Low skewness indicated that the 
distributions were centred around the mean while low kurtosis suggested few extreme fluctuations. 
The results in terms of the instantaneous velocity direction θ', average velocity direction θ and 
normal velocity component Vn were different. They exhibited large kurtosis indicating a relatively 
large number of extreme fluctuations, possibly caused by turbulence and secondary circulations 
(section 3.4). 
The angle θ' between the instantaneous velocity vector and the x-direction averaged 0.97*π or 174º. 
Most measurements took place during the ebb and the average flow direction was downstream. This 
is clearly seen with a negative skewness and a large positive kurtosis. 
Further the velocity direction data exhibited some oscillations of up to 30º with periods around 100 
to 400 seconds (Fig. 3-5B). Velocity amplitude data showed low-frequency fluctuations with 
periods around 100-500 seconds superposed on longer oscillations with periods around 1,000 to 
3,000 seconds. For comparison, the transverse resonance period of the channel was about 12 
seconds at high tide (5). The longitudinal resonance period of the creek (from river mouth to AMTD 
about 3.1 km) was about 1,500 seconds at high tide. 
 
3.4 DISCUSSION : ROLE OF TURBULENCE AND SECONDARY CURRENTS 
In natural waterways, the open channel flow is turbulent. That is, the flow motion is characterised 
by unpredictable behaviour, strong mixing properties and broad spectrum of length scales. But the 
turbulent velocity components are not independently random: they are correlated with each other in 
space and time (NIKORA 1991, NEZU and NAKAGAWA 1993). There is some coherence. 
Coherent structures may be classified into two categories : (1) bursting phenomena and (2) large-
scale vortical motion. The former is generated in the fluid layers next to the boundary where the 
flow consists of high-speed and low-speed streaks with regular spanwise spacing (Fig. 3-6). In 
fully-developed open channel flows, strong bursting event may induce scars and boil marks at the 
free-surface (e.g. BROCCHINI and PEREGRINE 2001). Large vortices are characterised by a 
lifetime comparatively larger than the vortex overturning time. TAMBURRINO and GULLIVER 
(1999) and SHVIDCHENKO and PENDER (2001) illustrated large vortical structures in straight 
open channels. 
Secondary currents are generated by boundary shear stress, and non-homogeneity and anisotropy of 
turbulence. They are evidenced by presence of circulation superposed to the longitudinal fluid 
advection, and the flow streamlines often exhibit a spiral form. In straight prismatic open channels, 
secondary currents are affected primarily by sidewall effects, free-surface effects and bed roughness 
                                                 
3The skewness characterises the degree of asymmetry of a distribution. If the distribution has a 
longer tail less than the maximum, the function has negative skewness. Otherwise, it has Positive 
skewness. 
4The kurtosis is the degree of peakedness of a distribution. For a distribution with a high peak, the 
Fisher kurtosis satisfies : Kurtosis > 0, for a flat-topped curve Kurtosis < 0, and Kurtosis = 0 for the 
normal distribution. 
5That is, the period of the first mode of transverse resonance was roughly twice the channel breadth 
divided by g*d where g is the gravity acceleration and d is the water depth. 
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(HENDERSON 1996, p. 88; NEZU and NAKAGAWA 1993, pp. 85,91). The free-surface damps 
fluctuations normal to it. For straight narrow channels, Figure 3-7 illustrates the pattern of 
secondary currents. Typically bed shear stress increases in region of downflow of secondary 
currents whereas it decreases in region of upflow (Fig. 3-7). Secondary currents are responsible for 
large-size eddies. Large-scale vortical structures exhibit a coherent behaviour because they are 
generated by some interactions with the mean flow . They retain their structure while they are 
advected downstream over significant distances. In contrast small-scale eddies are nearly isotropic 
and behave randomly. 
In meandering channels, secondary currents are enhanced by the centrifugal force, and their 
velocity may be about 20 to 30% of mainstream velocity. Figures 3-8 and 3-9 illustrate secondary 
flow patterns in channel bends and natural river meanders respectively. A dominant feature is the 
helicoidal flow pattern (e.g. ROZOVSKII 1957, BLANCKAERT and GRAF 2001a,b). This flow 
pattern induces typically scour at the outer bend and deposition at the inner bank, yielding a quasi-
triangular flow cross-section (ROZOVSKII 1957). At Eprapah Creek, the outer bend scour and 
inner bend deposition zone were well observed in the river meander at Site 2, but the flow cross-
sectional shape was affected by the rock bottom. 
BLANCKAERT and GRAF (2001b) showed that the location of maximum streamwise velocity 
was in the lower part of the flow depth toward the outer bank and they highlighted the existence of 
a small outer bank recirculation cell sketched in Figure 3-9. The finding is markedly different from 
observations in straight open channel flows. During the present ADV data acquisition period, 
Richard BROWN observed intermittently some recirculation zones next to the outer bank during 
the ebb period. These recirculation regions might suggest the existence of an outer bank secondary 
current cell, discussed by BLANCKAERT and GRAF (2001b). 
 
Fig. 3-6 - Sketch of cyclic bursting in turbulent flows 
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Remarks 
At Eprapah Creek, present measurements, conducted at 0.5 m beneath the free-surface, would 
correspond to the upper part of the flow sketched in Figure 3-9. Both turbulent bursts and sweeps, 
as well as large-scale coherent structures were expected to be detected by the ADV velocitymeter. 
In a natural waterways, periods of characteristic fluctuations may correspond to characteristic 
length scales such as channel depth d, width W, meander wave-length, channel length. At Eprapah, 
these characteristics were of the order : d ~ 2 m, W ~ 30 m, meander wave length ~ 500 m, and 
estuary length = 3.1 km. The first mode of resonance in the vertical and transverse directions would 
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be respectively about 1 s and 14 s respectively (6), while the characteristic period of longitudinal 
oscillations would be about 1,400 s.  
 
Fig. 3-7 - Sketch of secondary flow pattern in straight narrow channel (B/d < 5) 
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Fig. 3-8 - Sketch of secondary flow pattern in a channel bend 
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6For example, the first mode of transverse oscillations has a period of about 2*W/ g*d where W is 
the channel width, d is the depth and g is the gravity acceleration. 
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Fig. 3-9 - Sketch of secondary flow pattern at a natural river bend 
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4. FIELD OBSERVATIONS (2) WATER QUALITY 
4.1 INTRODUCTION 
Water quality observations were conducted at Sites 1, 2, 3 and 4 every 15 to 30 minutes between 
6:00 am and 6:00 pm on 4 April 2003 (Fig. 4-1). Water samples were taken next to the free-surface. 
Detailed experimental data are reported in Appendices B and E.  
 
Fig. 4-1 - Field measurements 
(A) Secchi disk at Site 3 (Courtesy of Student Group 3) 
 
 
(B) pH paper used at Site 3 (Courtesy of Student Group 3) 
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(C) Dissolved Oxygen titration at Site 3 (Courtesy of Student Group 3) 
 
 
Vertical profiles were by EPA conducted at Sites 1, 2 and 3 twice during the day. Detailed 
experimental data are reported in Appendix C. In addition, detailed water quality parameters were 
continuously recorded at Site 2B about 0.5 m beneath the free-surface. Detailed experimental data 
are reported in Appendix D. 
 
4.2 SURFACE WATER QUALITY OBSERVATIONS AT SITES 1, 2, 3 AND 4 
At Sites 1, 2, 3 and 4, water samples were taken next to the free-surface (7) from the bank. Water 
temperatures at Sites 1, 2, and 3 and 4 are shown in Figure 4-2. The data indicated an increase in 
water temperature near the middle of the day, as the surface waters were heated by the sun. The 
flood flow also brought in some warm waters from the Moreton Bay. Note the narrower 
temperature range at Site 4 which was basically a freshwater pool with a good vegetation cover 
(e.g. Fig. 2-2, App. A). 
A comparison between air and water temperatures at one site is shown in Figure 4-3. The data 
showed lower air temperatures in the early morning and late afternoon. The result is consistent with 
the greater inertia of the water system. 
Dissolved oxygen content data are plotted in Figure 4-4. The data are presented in terms of 
percentage of the saturation concentration which was calculated as a function of water temperature 
and salinity. A comparison of dissolved oxygen measurements is summarised in Table 4-1. The 
data highlighted some discrepancy between various techniques (titration kits, DO probes) and water 
sampling locations (at bank, mid-stream) although a general trend is seen, except for the ECCLA 
data (Table 4-1). For the student groups and ECCLA data, the water samples were taken from the 
river bank. EPA data were taken next to the free-surface from a boat drifting with the current at 
Sites 1, 2 and 3 (Probe YSI6920). At Site 2B, the YSI6600 probe was fixed and located 0.5 m 
beneath the free-surface near the main channel centreline. The YSI probe dissolved oxygen data 
must be considered as the reference because of the precise nature of the instrumentation. 
 
                                                 
7That is, about 0.2 m beneath the free-surface. 
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Fig. 4-2 - Surface water temperatures next to the free-surface at Sites 1, 2, 3 and 4 - Comparison 
with Brisbane bar tides 
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Fig. 4-3 - Air and water temperatures at Site 2 - Comparison with Brisbane bar tides 
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Despite some scatter, the data indicated that the dissolved oxygen content was higher around high 
tide and midday. Further the downstream waters were more oxygenated than the waters at the 
upstream sites. This trend was consistent with monthly water quality monitoring by the EPA, which 
has often shown oxygen-depleted freshwater runoff (Fig. 4-12). Waters rich in oxygen are usually 
brought by the flood tide. The trend is consistent with the data shown in Figure 4-4, suggesting 
maximum dissolved oxygen levels around high tide. Note that ECCLA data were not consistent and 
should be disregarded. 
Dissolved oxygen levels are affected by a number of factors, including the biochemical oxygen 
demand (BOD) (8), the respiration of aquatic plants and life, and the decompositon of sludge 
deposits, the re-oxygenation of water at the free-surface, and the photosynthesis. These processes 
are functions of the air and water temperatures, water salinity, wind speed, flow turbulence and 
turbidity. (During the present field work, the wind speed and natural flow turbulence were moderate 
to small.) Other factors affecting the measurements included the passage of boats with outboard 
motors in front of a sampling site, which increased locally the flow turbulence, and splashing and 
disturbances caused by nearby sampling locations (e.g. fish bait trap, dip netting). 
 
Fig. 4-4 - Dissolved oxygen concentrations DO (%) next to the free-surface at Sites 1, 2, 3 and 4 - 
Comparison with Brisbane bar tides 
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8The biochemical oxygen demand BOD is the amount of oxygen used by micro-organisms in the 
process of breaking down organic matter in water. The oxidation of organic matter consumes 
oxygen and it is an oxygen sink (e.g. CHANSON 2002a, Chap. 7). 
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Table 4-1 - Summary of dissolved oxygen content observations (next to the free-surface) as 
functions of the site location - Average values and data range (in brackets) 
 
   Location   Remarks 
Site : Site 1 Site 2 Site 2B Site 3 Site 4  
AMTD (km): 0.6 2 2.1 3.1 3.8  
DO (% sat) = 60 
(46-84) 
85 
(62-107) 
-- 45 
(32-69) 
48 
(35-70) 
Students' data (App. E). 
DO (% sat) = 54 51 -- 78 57 ECCLA data (App. B). 
Single data set. 
DO (% sat) = 80 / 77 61 / 56 -- 40 / 39 -- EPA data (YSI6920 probe) 
(App. C). Two data sets : 
high tide / ebb flow. 
DO (% sat) = -- -- 59 
(48-64) 
-- -- EPA data (YSI6600 probe) 
(App. D). Continuous data 
logging between 10:10 and 
14:05. 
 
Notes : DO : percentage of solubility of oxygen in water at equilibrium; AMTD = Adopted Middle 
Thread Distance measured upstream from the mouth. 
 
Fig. 4-5 - Turbidity in terms of Secchi disk length at Sites 1, 2, 3 and 4 - Comparison with Brisbane 
bar tides 
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Turbidity data are presented in Figure 4-5 in terms of Secchi disk length. It is vital to emphasise 
that the Secchi disk technique provides some information on the transparence of the upper layers of 
the water. This is not a true measure of turbidity as defined by the nephelometric turbidity units 
32 
(NTU) (9). The NTU is a well defined standardised measure. The difference is significant at 
Eprapah Creek where the waters are reddish to ochre and measures of transparence are not 
comparable to NTU. 
Although the Secchi disk technique is subjective, all the data showed consistently a greater water 
clarity and Secchi disk length at high tide and at the beginning of the ebb flow. At one site (Site 3), 
Secchi disk readings were impossible in the afternoon low tide when the disk was still visible when 
lying on the bottom. The latter is highlighted in Figure 4-5. 
A summary of turbidity data is presented in Table 4-2. Note different types of measurements used 
by different groups of people: i.e., Secchi disk length (Student group), colorimeter (ECCLA) and 
YSI turbidity probes. The Secchi disk data were about constant along the creek while the YSI probe 
data suggested a slight increase in turbidity with increasing distance from the river mouth (Table 4-
2). 
Note that the data highlighted some discrepancy of colorimeter measurements. The latter did not 
exhibit the same trend as the other measurement techniques. 
 
Table 4-2 - Summary of turbidity observations (next to the free-surface) as functions of the site 
location - Average values and data range (in brackets) 
 
   Location   Remarks 
Site : Site 1 Site 2 Site 2B Site 3 Site 4  
AMTD (km): 0.6 2 2.1 3.1 3.8  
Turbidity 
(Secchi, m) = 
0.7 
(0.6-0.9)
0.7 
(0.5-1.0) 
-- 0.8 
(0.5-1.1)
0.6 
(0.3-0.7)
Students' data (Secchi disk) 
(App. E). 
Turbidity 
(NTU (1)) = 
18 (1) 22 (1) -- 26 (1) 33 (1) ECCLA data (colorimeter) 
(App. B). Single data set (1). 
Turbidity 
(Secchi, m) = 
1.0 / 0.8 0.8 / 0.6 -- 0.65 / 
0.75 
-- EPA data (Secchi disk, mid-
stream) (App. C). Two data 
sets : high tide / ebb flow. 
Turbidity 
(NTU) = 
7 / 9 11 / 10 -- 10 / 10 -- EPA data (YSI6920 probe) 
(App. C). Two data sets : 
high tide / ebb flow. 
Turbidity 
(NTU) = 
-- -- 9.8 
(6.0-15) 
-- -- EPA data (YSI6600 probe) 
(App. D). Continuous data 
logging between 10:10 and 
14:05. 
 
Notes : AMTD = Adopted Middle Thread Distance measured upstream from the mouth; (1) : 
ECCLA data obtained with a colorimeter. 
 
Water conductivity data are presented in Figure 4-6. The conductivity is a measure of water 
salinity. Seawater and freshwater conductivities are about 49 and 0.1 mS/cm respectively at 
standard conditions (e.g. RILEY and SKIRROW 1985, CHANSON et al. 1999). At Sites 1, 2, and 
2B, the conductivity data followed the tidal cycle with an influx of saltwater during the flood flow 
and a reflux during the ebb. The data at Site 4 suggested predominantly freshwater in the Platypus 
pool. The surface water data at Site 3 were unusual. At that site, vertical profiles showed a salt 
wedge pattern with a thin freshwater lens at high tide and early ebb flow. At low tides, the water 
                                                 
9NTU is an unit of turbidity measurement. It stands for Nephelometric Turbidity Units. NTU is a 
measure of how light is scattered by suspended particulate material in the water. Waters with levels 
greater than 25 NTUs are highly turbid and cannot sustain aquatic life. 
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depth was less than 0.5 m and it is hypothesised that fresh- and salt-waters were more 
homogeneously mixed, yielding greater conductivity readings next to the free-surface (at low tides). 
The conductivity data are summarised in Table 4-3 for all sites. The surface water data suggested 
clearly a decrease in conductivity with increasing distance from the river mouth (Table 4-3). 
 
Fig. 4-6 - Water conductivity next to the free-surface at Sites 1, 2, 3 and 4 - Comparison with 
Brisbane bar tides 
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Table 4-3 - Summary of water conductivity observations (next to the free-surface) as functions of 
the site location - Average values and data range (in brackets) 
 
   Location   Remarks 
Site : Site 1 Site 2 Site 2B Site 3 Site 4  
AMTD (km): 0.6 2 2.1 3.1 3.8  
Conductivity 
(mS/cm) = 
35.3 
(39.6-
29.5) 
29.6 
(18.3-
45.9) 
-- 4.5 
(1.75-10)
0.4 
(0.38-
0.44) 
Students' data (App. E). 
Conductivity 
(mS/cm) = 
39.7 36.4 -- 2.67 0.46 ECCLA data (App. B). 
Single data set. 
Conductivity 
(mS/cm) = 
44.1 / 
40.6 
39.4 / 
27.8 
-- 4.9 / 5.8 -- EPA data (YSI6920 probe) 
(App. C). Two data sets : 
high tide / ebb flow. 
Conductivity 
(mS/cm) = 
-- -- 34 
(28-42) 
-- -- EPA data (YSI6600 probe) 
(App. D). Continuous data 
logging between 10:10 and 
14:05. 
 
Note : AMTD = Adopted Middle Thread Distance measured upstream from the mouth. 
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The pH data at Sites 1, 2, 3 and 4 are shown in Figure 4-7. These data ranged from 6.4 to 7 which 
correspond to slightly acidic waters. Interestingly all early-morning data showed a pH around 6.4 
which might suggest some acid sulphate runoff. However this might also derive from a lack of 
experience at the start of field works. 
The pH data at Sites 1, 2, 3 and 4 are compared with independent pH measurements in Table 4-4. 
The data trend suggested a slight decrease in pH with increasing distance from the river mouth 
(Table 4-4). 
 
Fig. 4-7 - pH observations next to the free-surface at Sites 1, 2, 3 and 4 - Comparison with Brisbane 
bar tides 
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Table 4-4 - Summary of water pH observations (next to the free-surface) as functions of the site 
location - Average values and data range (in brackets) 
 
   Location   Remarks 
Site : Site 1 Site 2 Site 2B Site 3 Site 4  
AMTD (km): 0.6 2 2.1 3.1 3.8  
pH = 6.8 
(6.4-7.2)
6.7 
(6.4-6.8) 
-- 6.5 
(6.4-6.8)
6.4 
(6.4-6.4)
Students' data (App. E). pH 
paper. 
pH = 7.7 7.6 -- 6.6 6.6 ECCLA data (App. B). 
Single data set. 
pH = 8 / 7.7 7.1 / 7.7 -- 7.8 / 6.6 -- EPA data (YSI6920 probe) 
(App. C). Two data sets : 
high tide / ebb flow. 
pH = -- -- 7.5 
(7.15-
7.82) 
-- -- EPA data (YSI6600 probe) 
(App. D). Continuous data 
logging between 10:10 and 
14:05. 
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Note : AMTD = Adopted Middle Thread Distance measured upstream from the mouth. 
 
4.3 VERTICAL WATER QUALITY PROFILES 
Vertical profiles of water quality parameters were taken at Sites 1, 2, 2B and 3 at high tide and early 
ebb flow. Each profile was conducted about mid-stream from the EPA boat drifting with the current 
(Fig. 2-3). 
Overall the experimental observations demonstrated that the vertical profiles of water temperature, 
dissolved oxygen content, turbidity and pH were reasonably uniform at high tide and in the early 
ebb flow (e.g. Fig. 4-9A). Figure 4-9A presents vertical profiles of water temperatures, turbidity 
and dissolved oxygen content at Site 1 (AMTD 0.6 km), where the vertical axis is the depth beneath 
the free-surface. (Zero is the free-surface.) All conductivity data showed a stratification of the flow 
with a fresh water lens of about 0.4 to 0.6 m thickness and a saltwater wedge underneath. The 
stratification of the flow was the strongest during the ebb (Fig. 4-9B). 
At Site 2 (AMTD 2 km), the vertical profile of dissolved oxygen suggested some form of 
stratification in terms of dissolved oxygen during the early ebb flow that was not seen at other sites. 
The data are plotted in Figure 4-9C where they are compared with other dissolved oxygen data. It is 
conceivable that the dissolved oxygen deficit, observed next to the surface at Site 2 during the ebb, 
was caused by high BOD of effluent release from the Victoria Point sewage plant. This aspect 
should be monitored in the future. 
 
Fig. 4-9 - Vertical profiles of water quality parameters 
(A) Temperature, dissolved oxygen content and turbidity at Site 1 at high tide 
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(B) Vertical profiles of water conductivity during the early ebb flow at Sites 1, 2 and 3 
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(C) Vertical profiles of dissolved oxygen contents at Sites 1, 2, 2B and 3 
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Discussion 
Depth-averaged water quality parameters were calculated for each profile. The results are 
summarised in Table 4-5, in which column 4 gives the observed water depth. The data indicated 
that an increase in distance from the river mouth (AMTD) was associated with a decrease in depth-
averaged water temperature, dissolved oxygen content, conductivity and pH at both high tide and 
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early ebb flow. Depth-averaged turbidity data showed an increase in average turbidity with 
increasing AMTD at high tide, but the data during early ebb were mixed. 
Overall similar trends were observed between depth-averaged data and surface water data (section 
4.2). The result confirms that surface water quality parameters were reasonable indicators of the 
waterway health on the 4 April 2003. 
 
Table 4-5 - Depth-averaged water quality parameters as functions of the site location (YSI6920 
probe data) 
 
Time Site AMTD Water 
depth 
Temperature D.O. Turbidity Conductivity pH 
   m Celsius (%) NTU mS/cm  
(1) (2) (3) (4) (5) (6) (7) (8) (9) 
10:20 1 0.6 2.3 24.1 0.84 6.9 48.6 8.1 
10:44 2 2 2.3 23.7 0.67 9.5 44.1 7.9 
9:20 2B 2.1 1.5 23.6 0.59 12.2 37.0 7.6 
11:12 3 3.1 2.1 23.2 0.34 8.2 23.9 7.1 
12:31 1 0.6 2.3 24.3 0.84 8.6 47.6 7.9 
12:48 2 2 2.1 24.0 0.70 10.1 42.6 7.8 
13:23 3 3.1 1.3 23.2 0.32 6.6 21.2 6.7 
 
Fig. 4-10 - Residual velocity distributions based upon early ebb flow characteristics at Eprapah 
Creek 
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In an estuarine zone, the depth-averaged density increases with increasing seaward distance. Basic 
momentum considerations show that the slope of the mean water surface must counterbalance the 
mean density gradient (CHANSON 2002a, Chap. 8). Further the solution of the motion equation 
gives vertical residual velocity distributions. (The residual velocity is basically the time-averaged 
velocity over several tidal cycles.) Vertical profiles of residual circulation were calculated at 
Eprapah Creek based upon the depth-averaged flow properties. Full details are given in Appendix 
G. The results yield residual surface velocities of up to 1 cm/s (Fig. 4-10). 
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Figure 4-10 presents residual velocity profiles for the sections between Sites 1 and 2, and between 
Sites 2 and 3. Although not as strong as instantaneous velocities (section 3), the residual circulation 
is relatively significant. It corresponds to a renewal of the estuarine waters in about one week. 
 
4.4 CONTINUOUS DATA LOGGING OF WATER QUALITY PARAMETERS AT SITE 2B 
At Site 2B (AMTD 2.1 km), water quality parameters were continuously data-logged with a 
YSI6600 probe between 10:03 and 14:05 (Table 4-6). That is, from about 40 minutes before high 
tide up to 3 hours 15 minutes after high tide (10). The probe sensors were located about 0.5 m 
beneath the free-surface and about 14 m from the bank (Fig. 3-3). The data were logged at about 
every 5 seconds (11). The measurements provided some information on water quality parameter 
short-term fluctuations. 
 
Table 4-6 - Times of probe position adjustment (Site 2B) 
 
Time (start) Time (end) Remarks 
YSI6600 clock YSI6600 clock  
hh:mm:ss hh:mm:ss  
(1) (2) (3) 
10:03:15 -- Start data logging (YSI6600 probe). 
10:42:55 10:43:20 Probe sensor position adjustment because of rising tide. 
11:55:35 11:56:50 Probe sensor position adjustment because of falling tide. 
12:11:40 12:12:15 Probe sensor position adjustment because of falling tide. 
12:26:40 12:27:05 Probe sensor position adjustment because of falling tide. 
12:50:50 12:52:55 Probe sensor position adjustment because of falling tide. 
13:08:15 13:09:20 Probe sensor position adjustment because of falling tide. 
13:22:55 13:23:25 Probe sensor position adjustment because of falling tide. 
13:40:50 13:41:50 Probe sensor position adjustment because of falling tide. 
-- 14:05:25 End data logging (YSI6600 probe). 
 
Results are presented in Figure 4-11. Figure 4-11A shows the time variations of salinity and sensor 
depth beneath the free-surface. The latter shows a number of sudden steps corresponding to manual 
adjustments of the probe position (Table 4-6). The YSI6600 probe and the ADV velocitymeter were 
fixed on a frame and manually adjusted. The probes were moved depending upon the tide. 
Figure 4-11B shows time variations of chlorophyll (12) and water temperature. The range of 
chlorophyll reading fluctuations, within 1 µg/L, was expected. (The scale of Figure 4-11B is 
misleading.) The latter data showed an increase in temperature during the study period that was 
consistent with surface water temperature data (section 4.2). The data indicated also some relatively 
large fluctuations in temperature after 11:20 that corresponded to the passage of boats with 
outboard motors (Table 4-7). It is believed that the boat wakes and propellers induced strong 
mixing between the warm upper layers and colder bottom layers. 
Figure 4-11C presents time-variations of conductivity and dissolved oxygen content. The former 
data trend indicated a decrease in water conductivity during the ebb flow that was consistent with 
surface water observations at Site 2. Again note the important fluctuations in conductivity after 
                                                 
10The timing was selected to provide some information during the high tide slack and during the 
ebb flow. 
11Although the probe system was set to record measurements every 5 seconds, some gaps were 
noted every few minutes. 
12The chlorophyll data are related to the fluorescence generated by some algua and hence to the 
turbidity. 
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11:20, possibly caused by some wake and propeller induced mixing. Dissolved oxygen content data 
showed also a slight decrease with time during the ebb period. 
Figure 4-11D presents the time-variations of pH and turbidity. The pH data showed fair variations 
with time which were not due to the probe (13). It is believed that these fluctuations, particularly 
during the ebb tide, demonstrated the existence large vortical structures and that large pH variations 
were caused by slug of more acidic waters coming from upstream. 
First the long-term data trends were consistent with depth-averaged and surface-water observations 
(sections 4.3 and 4.2 respectively). For example, an decrease with time in salinity, conductivity, pH 
and DOC during the ebb flow. 
Second the data highlighted significant short term fluctuations with characteristic time scales 
ranging from few minutes to half-hour. Some fluctuations were caused by the passage of boats with 
outboard motors, particularly between 11:50 and 14:05 (Table 4-7). Others resulted from flow 
turbulence, possibly from large-scale turbulent structures (section 3.4). Indeed the measurement site 
was located in a bend and secondary circulation had a significant impact on the flow turbulence. 
Third such fluctuations of water quality parameters demonstrated that the estuarine waters were not 
uniformly mixed. 
 
Table 4-7 - Observations of boat passages at Site 2B 
 
Time (1) Event Remarks 
hh:mm   
(1) (2) (3) 
11:00 EPA boat passing at low speed. Travelling upstream. 
11:01 Bow wave reaching the probes.  
11:35 Boat with outboard motor passing at 
high speed. 
Travelling downstream. 
11:43 Boat with outboard motor passing at 
high speed. 
Travelling upstream. 
11:55 EPA boat passing at low speed. Travelling downstream. 
11:57 EPA boat bow wave hitting the probes.  
13:00 to 
13:10 
EPA boat travelling upstream. Travelling upstream. 
13:49 EPA boat passing at full speed. Travelling downstream. 
14:01 EPA boat passing at medium speed and 
full-wake. 
Travelling upstream. 
14:02 EPA boat drifting slowly upstream.  
 
Note 
(1) : approximate time (personal watch). 
 
Figures 4-9B and C showed some stratification in terms of water conductivity and dissolved oxygen 
D.O. at sites 2 and 3 at selected sampling times throughout the day. The stratification was most 
evident around midday in the upper layer (0.6 to 0.8 m) of the flow. Figures 4-10A and 4-10C show 
the corresponding time series for salinity, conductivity and DOC. There were a series of passes by 
boats with outboard motors at times shown in Table 4-7. For these times, the time series in Figures 
4-10A and C presented no evidence of mixing of the stratified region. However further statistical 
analysis of the time series, before and after the passage of the boats, might reveal effects which can 
                                                 
13Although the probe accuracy was +/- 0.2, the pH sensor was calibrated and checked within +/- 
0.01. 
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not be seen by simple visual observation of the time series. In particular correlations between 
velocity and concentration time series might reveal structures which are not apparent. 
 
Discussion 
In river bends, secondary currents generate transverse dispersion. Basically the channel curvature 
increases the rate of transverse mixing. Detailed velocity and tracer concentration measurements in 
a meandering channel showed that the transverse mixing coeffficient is strongly affected by the 
meandering profile (BOXALL and GUYMER 2003, BOXALL et al. 2003). These studies 
highlighted significant longitudinal variations in transverse mixing coefficients, with maximum 
values observed just downstream of the bend apex and minimum values in the straighter sections. 
FISCHER demonstrated theoretically that the transverse mixing coefficient is proportional to 1/R2 
where R is the radius of curvature of the channel bend (RUTHERFORD 1984, p. 113). His results 
were confirmed by experimental data in laboratory flumes and natural channels. 
 
Fig. 4-11 - Continuous recording of water quality parameters at Site 2B 
(A) Salinity (ppt) and depth (m) beneath the free-surface 
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(B) Chlorophyll (µg/L) and temperature (Celsius) 
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(C) Conductivity (µS/cm) and dissolved oxygen content (% sat.) 
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(D) pH and turbidity (NTU) 
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4.5 REMARKS 
The comparative analysis of the experimental results indicated that the depth-averaged results of 
basic water quality parameters were reasonably well approximated by surface water data, including 
tests with water samples taken from the banks. This observation was valid on the 4 April 2003 but it 
should not be extrapolated without further comparative tests. 
 
Comparison with past water quality monitorings 
Results of past monthly water quality monitoring tests are summarised in Appendix F. These are 
surface water measurements conducted by the EPA in April between 1996 and 2000. Each set of 
results was a single data set recorded during the ebb flow at 0.2 m beneath the free-surface. Past 
surveys may be compared with the surface water results obtained on 4 April 2003 (section 4.2) 
(Fig. 4-12). Data for 4 April 2003 are the average values. 
Figure 4-12A presents a comparison of dissolved oxygen content data as function of the distance 
from the river mouth (AMTD). Despite some scatter, the data showed a consistent trend: i.e., a 
decrease in dissolved oxygen content with increasing distance from the mouth (Fig. 4-12). It is 
believed that the finding illustrates water releases with high BOD into the creek system and 
oxygen-depleted water runoff in the upper and middle catchment. 
Figure 4-12B shows the longitudinal variations of pH. The data indicated a decrease in pH with 
increasing distance from the river mouth. Lowest values of pH were observed upstream of the 
Cleveland to Redland Bay road and they might suggest some acid sulphate runoff. 
Figure 4-12C presents turbidity measurements : NTU on left vertical axis, Secchi disk length on 
right vertical axis. Despite some scatter, the data in the estuarine zone tended to suggest an increase 
in turbidity with increasing distance from the river mouth, that is associated with a slight decrease 
in Secchi disk length with increasing AMTD on 4 April 2003. 
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Fig. 4-12 - Comparison of water quality parameters between 4 April 2003 data (present study) and 
past monthly water quality monitoring data 
(A) Surface water dissolved oxygen content at Eprapah Creek 
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(B) Surface water pH at Eprapah Creek 
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(C) Surface water turbidity and Secchi disk length at Eprapah Creek 
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Surface slicks 
At one site (Site 3), surface slicks were observed from 6:30am till 12:30pm (Fig. 4-13) : i.e., during 
the flood (rising tide) and at high tide. Slicks were not seen during the ebb flow (declining tide) nor 
at low tide. Note that no offensive odour was detected for all the study duration at Site 3. Such 
surface slicks were not seen at Sites 1 and 2, nor at Site 4 on 4 April 2003. However Hubert 
CHANSON saw surface slicks at low tide on 27 May 2003 at Site 2B (14). 
It might be plausible that surface slicks were caused by effluent releases from the Victoria Point 
Sewage Plant, located only 500 m downstream of Site 3, which were advected upstream during the 
flood flow. This would be consistent with observations on 27 May 2003. 
 
T.B.T. pollution 
In 1998-99, TBTs were released illegally into Eprapah Creek immediately upstream of Site 3 (e.g. 
Redlands Times 2003). Although tribultyl-tin compounds were used a major component of 
antifouling paints, they can cause major damage to the environment (e.g. CHAMP 1996) and they 
affected adversely Eprapah Creek estuary. 
The present study did not test TBT in the waters, in sediments nor in micro-organisms. It was not 
aimed for and it should not be interpreted as an assessment of the creek in terms of past and present 
TBT pollution. 
 
                                                 
14Surface slicks were seen between 13:00 and 14:00 on Tuesday 27 May 2003 during the end of the 
ebb flow. (The low tide was at 13:16 at the Brisbane bar (App. H).) 
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Fig. 4-13 - Observations of surface slicks at Site 3 
(A) Surface slicks, possibly at high tide (Courtesy of Student Group 3) 
 
 
 
(B) Surface slicks during the flood flow (Courtesy of Student Group 3) 
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5. FIELD OBSERVATIONS (3) FISH HABITAT AND BEHAVIOUR 
5.1 INTRODUCTION 
Fish habitat and behaviour were recorded at Sites 1, 2, 3 and 4 from 6:00 am to 6:00 pm. The fish 
survey was conducted using bait trap and dip net (Fig. 5-1 & 5-2). Full data sets are reported in 
Appendix E. At each site, different types of cover and flow conditions were selected with four basic 
combinations : (a) vegetation cover and main flow (fast), (b) vegetation cover and recirculation 
zones (slow), (c) no cover and main flow (fast), and (d) no cover and recirculation zones (slow). 
Vegetation cover and zones of flow recirculation are very important parameters affecting fish 
behaviour. Observations were conducted by rotating the sampling sites between these 2 to 8 
locations, without re-using the same site within an hour (Table 5-1). Each site was at least 8-12 m 
away from the previous one. 
Bait trap and dip net procedures were set by Dr Kevin WARBURTON (Dept. of Zoology and 
Entomology, University of Queensland) (Fig. 5-1). The method was similar to that advised to local 
Waterwatch groups in the South-East Queensland region. Bait trap were oriented toward the 
incoming flow. Fish bait was dry cat food (e.g. GoCat, prawn flavour). It was renewed every hour. 
Fish net (dip net) were pushed ahead, inclined about 60 degrees and close to the bottom. A dip net 
pass was typically 3 m long. 
At each location, the bait trap was placed first for 20 minutes, then dip netting was conducted after 
collecting the trap, usually at the same site. The procedure was repeated every 30 minutes. Fish 
were analysed using a fish key developed by Dr WARBURTON and basic reference books (e.g. 
Queensland Museum 1995, DAVIE 1998, ALLEN et al. 2002). The local Waterwatch group 
ECCLA provided valuable assistance for fish surveys on the day. 
 
Remarks 
The bait traps and dip nets were designed to catch small fish (i.e. less than 10 cm long) that were 
representative of the native species. The fish key was developed primarily for freshwater and 
brackish water species. 
Exotic fish (15) were not released into the stream system. They were put to sleep in a bucket of 
water with a few drops of clove, and later disposed of. 
 
Table 5-1 - Summary of fish sampling sites : vegetation cover and flow conditions 
 
Site AMTD  Nb of locations  Total Remarks 
  Cover & 
flow 
Cover & 
no flow 
No cover 
& flow 
No cover 
& no 
flow 
Nb of 
Locations 
 
(1) (2) (3) (4) (5) (6) (7) (8) 
1 0.6 - 1 1 - 2 (Bait trap) 
5 (Dip net) 
Right bank. 
2 2 4 -- 4 -- 8 Left bank. 
3 3.1 n/a n/a n/a n/a 4 Right bank. 
4 3.8 - 6 1 (1) 2 7 All but one on right 
bank. 
 
Notes : (1) Location at the middle of the creek; n/a : not available. 
 
                                                 
15That is, non-native or introduced fish species. 
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Fig. 5-1 - Fish sampling 
(A) Dip netting in Eprapah Creek on 4 April 2003 
(A1) Student at Site 2 in the morning (flood) (Courtesy of Student Group 2) 
 
 
 
(A2) Student at Site 2 around 2:52 pm (mid tide, ebb) 
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(A3) Dip netting at Site 4 (Courtesy of Student Group 4) 
 
 
 
(B) Bait trap fishing in Eprapah Creek on 4 April 2003 
(B1) Student at Site 2 at 10:54 am (Courtesy of Student Group 2) 
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(B2) Fish caught in the bait trap at Site 3 (Courtesy of Student Group 3) 
 
 
 
Table 5-2 - Summary of fish numbers and species (bait trap & dip net) 
 
Site AMTD Total 
numbers
Number of 
species 
Species 
(number in brackets) 
Average 
DO (6:00-
18:00) 
Remarks 
(1) (2) (3) (4) (5) (6) (7) 
1 0.6 19 (*) 4 (*) Toad fish (10), Bream (1), 
Rainbow fish (7), 
Mudskipper (1) (*) 
78% Right bank. No fish 
sampling data until 
12:00 noon. 
2 2 111 8 Agassiz's Glasfish (15), 
Perchlet (32), Pacific Blue 
eye (47), Toad fish (10), 
Krefft Goby (4), Bream (1), 
Mosquito fish (2), Mullet 
58% Left bank. 
3 3.1 87 8 Bony bream (8), Australian 
smelt (8), Flat headed 
gudgeon (1), Toad fish, 
Perchlet (20), Swordtail 
(49), Mullet, Trout (?) 
40% Right bank. 
4 3.8 220 4 Mosquito fish (217), Empire 
gudgeon (1), Firetail 
gudgeon (1), Bullrout (1) 
48% Right bank. 
Freshwater pool. 
Total: 0.6 to 
3.8 
437 21   Sites 1, 2, 3 and 4 
 
Notes : 
(*) : no fish sampling data until 12:00 noon. 
Italic : exotic species. 
Underlined : marine species. 
DO : average dissolved oxygen measured by the EPA (but at Site 4) 
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5.2 FISH OBSERVATIONS 
On 4 April 2003, more than 400 fish were caught in Eprapah Creek, corresponding to 21 species 
(Table 5-2). Photographs of fish are presented in Figure 5-2. Results are summarised in Table 5-2 
and include the list of fish species at each Site (Column 5). Marine species are underlined while 
exotic species are in italic. Results are compared with average dissolved oxygen levels measured on 
the day by the EPA (Table 4-1). (Note that Site 4 dissolved oxygen data were Student group data.) 
Figure 5-3 presents the number of fish caught (dip net and bait trap) per hour on 4 April 2003 
between 6:00 and 18:00. (The horizontal axis indicates the starting time : e.g., 6:00 means between 
6:00 and 6:59.) Observations at each site are shown as columns and the number of catch is shown 
on the left axis. The total number of fish caught is also presented (symbol (*)). 
The largest numbers of fish were caught between 10:00 and 17:00. Although it is conceivable that 
observations after 17:00 were adversely affected by poor lighting and working conditions, it is 
likely that the combination of flood flow with higher dissolved oxygen contents and sun light 
induced significant fish activities during the period 10:00 to 16:00, as evidenced by the number of 
fish captures. 
At Site 4 (freshwater pool), 98.6% of the catches were Mosquito fish, an exotic species tolerant to 
environmental extremes. This might suggest that native species had difficulties in reduced dissolved 
oxygen conditions. However native fish activity were present. Three native fish were caught : 
empire gudgeon (6:20am), firetail gudgeon (7:20am) and bullrout (16:20). The finding was 
considered encouraging. 
 
Fig. 5-2 - Fish observations at Eprapah Creek on 4 April 2003 
(A) "Baby" fish and shrimp (foreground) caught with a bait trap at Site 2 in the morning (8:14 am) 
(Courtesy of Student Group 2) 
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(B) Banded toadfish caught at Site 2 by dip netting at 8:38 am (Courtesy of Student Group 2) 
 
 
 
(C) Bream at Site 2 caught at 12:13 pm (Courtesy of Student Group 2) 
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(D) Goby fish caught at Site 3 (Courtesy of Student Group 3) 
 
 
(E) Blue eye fish caught at Site 3 (Courtesy of Student Group 3) - Pseudomugil signifier (Pacific 
Blue-eye) 
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Fig. 5-3 - Numbers of fish caught (bait trap and dip net) per hour on 4 April 2003 
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5.3 MACRO INVERTEBRATES AND CRUSTACEANS 
In Eprapah Creek, a large amount of macro invertebrates and crustaceans were observed and caught 
on 4 April 2003 (Table 5-3). Photographs of macro invertebrates and aquatic life are presented in 
Figure 5-4. Results are summarised in Table 5-3 and include the list of species at each Site (Column 
5). Note that Sites 1 to 3 had obvious marine influence while Site 4 was freshwater. 
More than 8 species of macro-invertebrates and crustaceans were observed along the stream. It 
must be noted that very large numbers of shrimps and prawns were sighted early morning between 
6:00 and 8:00 at all sites, although these sightings were too numerous to be counted. 
Note the very small number of macro-invertebrate specie observed at Site 3. It was likely that the 
finding was related to past TBT pollution. Indeed Site 3 was located immediately downstream of 
the TBT runoff in 1998-99. 
 
Remarks 
There was a fair amount of traps set by local fishermen along Eprapah Creek, typically for AMTD 
less than 2 to 3 km. These traps were usually designed to catch mud crabs. 
 
5.4 DISCUSSION : SAMPLING SITE SELECTION 
The aquatic life activity is strongly related to the local habitat. The numbers of catch per sampling 
site are summarised in Tables 5-4 and 5-5 for fish, and macro-invertebrate and crustacean 
respectively. Description of each sampling site is summarised in columns 3 and 4 (Table 5-4), while 
sketches of the sampling site locations at Sites 2 and 4 are shown in Figure 5-4. 
The results show that most catches took place at a small number of sites, predominantly with 
vegetation cover. The finding emphasises the strong relationship between catch rates and the 
sampling site location. 
 
Table 5-3 - Summary : numbers and species of  macro-invertebrate and other aquatic life (bait trap 
& dip net) 
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Site AMTD Total 
numbers 
Number of 
species 
Species 
(Number in brackets)
Remarks 
(1) (2) (3) (4) (5) (6) 
1 0.6 41 (*) (1) 5 (*) (1) Prawns, Shrimps, 
Crab [claw] (1), Small 
grey crab (19), Fiddler 
crab (1) 
Right bank. No 
sampling data until 
12:00 noon. 
2 2 Numerous 4 (1) Fiddler crab (several), 
Mud crab, Shrimps 
(numerous), Prawns 
(numerous) 
Left bank. 
3 3.1 2 (1) 1 (1) Shrimps Right bank. 
4 3.8 291 (1) 4 (1) Freshwater shrimps 
(266), Dragonfly 
nymph (5), Damselfly 
(2), Bugs (18) 
Right bank. 
Freshwater pool. 
TOTAL 0.6 to 3.8 more than 
300 
at least 8  All four sites. 
 
Notes : 
(*) : no fish sampling data until 12:00 noon. 
(1) : at least. 
Underlined : marine species. 
Numerous shrimps and prawns were caught on the day. 
 
Fig. 5-3 - Observations of aquatic life at Eprapah Creek on 4 April 2003 
(A) Female mud crab caught at 12:40 pm at Site 2 (Courtesy of Student Group 2) 
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(B) Fiddler crab at 2:47 pm at Site 2 (Courtesy of Student Group 2) 
 
 
 
(C) Crab holes at Site 3 (Courtesy of Student Group 3) 
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(D) Prawn caught at Site 3 (Courtesy of Student Group 3) 
 
 
Fig. 5-4 - Sketch of sampling sites 
(A) Sampling sites at Site 2 (AMTD 2 km) with water elevation benchmark (pole BM) 
 
 
(B) Sampling sites at Site 4 (AMTD 3.8 km) 
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Table 5-4 - Number of fish caught per sampling sites 
 
Site Sampling 
site 
Flow Cover Nb of 
sampling 
times 
Nb of 
catch 
Nb of 
catch per 
sampling
Remarks 
(1) (2) (3) (4) (5) (6) (7) (8) 
BAIT TRAP       
1       No sampling in morning. 
 1-1 Slow Cover -- 6 --  
 1-2 Fast No cover -- 1 --  
2       Outer bend of river. 
 2-1 Flow Cover 5 22 4.4  
 2-2 Flow No cover 2 2 1.0  
 2-3 Flow No cover 4 4 1.0  
 2-4 Flow No cover 3 0 0  
 2-5 Flow Cover 1 0 0  
 2-6 Flow No cover 3 0 0  
 2-7 Flow Cover 2 2 1.0  
 2-8 Flow Cover 4 5 1.25  
4       Platypus pool. 
 4-1 Slow No cover 4 4 1.0  
 4-2 Slow No cover 4 7 1.75  
 4-3 Slow Cover 4 8 2.0  
 4-4 Slow Cover 3 2 0.67 Immediately downstream of 
snag. 
 4-5 Slow Cover 3 3 1.0  
 4-6 Slow Cover 3 4 1.33  
 4-7 Slow Cover 3 2 0.67 Immediately downstream of 
snag. Middle of creek. 
DIP NET       
2       Outer bend of river. 
 2-1 Flow Cover 0 -- -- Not used for dip netting. 
 2-2 Flow No cover 5 10 2.0  
 2-3 Flow No cover 3 3 1.0  
 2-4 Flow No cover 4 29 7.25  
 2-5 Flow Cover 3 5 1.67  
 2-6 Flow No cover 4 6 1.5  
 2-7 Flow Cover 3 11 3.67  
 2-8 Flow Cover 2 0 0  
 
5.5 REMARKS 
There was a fair amont of leisure fishing in Eprapah Creek, predominantly in the estuarine zone 
(AMTD less than 2 to 3 km). Most fishing was for edible fish which were typically more than 20 to 
30 cm long : e.g., breams, perch, trout .... The present study focused on smaller native fish species. 
The mixture of marine species (Table 5-2, underlined) and freshwater species reflected the 
estuarine location of the study. On 4 April 2003 local fishermen showed some of their catches : e.g., 
bream (Fig. 5-2C), mud crab (Fig. 5-4A). 
It must be emphasised that a detailed comparison between Sites 1, 2, 3 and 4 is inappropriate. There 
were differences between sites and sampling method. For example, no fish sampling took place at 
Site 1 till noon, while Site 4 was a freshwater pool. Site 2 sampling might have been affected by the 
work at Site 2B between 9:30 and 15:00. 
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Table 5-5 - Number of macroinvertebrate and crustacean caught per sampling sites 
 
Site Sampling 
site 
Flow Cover Nb of 
sampling 
times 
Nb of 
catch 
Nb of 
catch per 
sampling
Remarks 
(1) (2) (3) (4) (5) (6) (7) (8) 
BAIT TRAP       
2       Outer bend of river. 
 2-1 Flow Cover 5 0 0  
 2-2 Flow No cover 2 0 0  
 2-3 Flow No cover 4 0 0  
 2-4 Flow No cover 3 0 0  
 2-5 Flow Cover 1 0 0  
 2-6 Flow No cover 3 1 0.33  
 2-7 Flow Cover 2 1 0.5  
 2-8 Flow Cover 4 0 0  
DIP NET       
2       Outer bend of river. 
 2-1 Flow Cover 0 -- -- Not used. 
 2-2 Flow No cover 2 6 1.2  
 2-3 Flow No cover 4 0 0  
 2-4 Flow No cover 3 0 0  
 2-5 Flow Cover 1 14 4.67  
 2-6 Flow No cover 3 4 1.0  
 2-7 Flow Cover 2 0 0  
 2-8 Flow Cover 4 2 1.0  
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6. FIELD OBSERVATIONS (4) BIRDS AND WILDLIFE OBSERVATIONS 
6.1 INTRODUCTION 
Both the Eprapah Environmental Training Centre and Point Halloran Conservation Area are natural 
reserves where koalas, wallabies and native wildlife are regularly seen (e.g. Fig. 1-2). On 4 April 
2003, bird and wildlife surveys were continuously conducted from Sites 1, 2, 3 and 4 (e.g. Fig. 6-1). 
At each Site, the fauna was observed from the main platform predominantly. Wildlife and bird 
sightings were analysed using reference books (e.g. DAVIE 1998, Queensland Museum 1995, 
SIMPSON et al. 1999, SLATER 1989), as well as local reports (e.g. COOPER 1978, MELZER and 
MORIARTY 1996). The local Waterwatch group ECCLA provided valuable assistance for bird and 
wildlife surveys on the day (1). 
Bird sightings are discussed in section 6.2 and other sightings in section 6.3. Full data sets are 
reported in Appendix E. (Fish, macro-invertebrate and crustacean observations were discussed in 
section 5.) 
 
Fig. 6-1 - Bird watching at Eprapah Creek on 4 April 2003 - Student at Site 2 in the early morning 
(flood) at 7:46 am (Courtesy of Student Group 2) 
 
 
6.2 BIRDS 
On 4 April 2003, almost 500 birds were sighted at Eprapah Creek representing more than 72 bird 
species (Table 6-1). Photographs of birds are presented in Figure 6-2. Results are summarised in 
Table 6-1 and include the list of bird species seen at each Site (Column 5). Note that Sites 3 and 4 
were located in dense bushlands. Bird sightings were possibly more difficult there than at Sites 1 
and 2. 
 
Table 6-1 - Summary of bird numbers and species (sightings from a fixed point) 
                                                 
1In particular Mrs Lynn ROBERTS and Mr Boyd ESSEX. 
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Site AMTD Total 
numbers 
Number of 
species 
Species 
(number in brackets) 
Remarks 
(1) (2) (3) (4) (5) (7) 
1 0.6 261 (a) 21 Australian Magpie (41), Australian White 
Ibis (48), Brahminy Kite (8), Brown Honey 
Eater (2), Duck (3), Great Egret (1), Grey 
Fantail (1), Little Black Cormorant (7), 
Long-billed Corellas (10), Masked lapwing 
(2), Osprey (2), Pelican (1), Pied Currawong 
(11), Rainbow Lorikeet (11), Stripped 
Honey Eater (1), Torresian Crow (98), 
Welcoming Swallows (8), Whistling Kite 
(1), White-faced Herons (2), Whistling Kite 
(2), Willoe Wagtail (1) 
Right bank. Change of 
group at 12:00 noon 
(b). 
2 2 189 27 Australian Darter (1), Bar Shouldered Dove 
(3), Bria Mini (3), Brown Honey Eater (1), 
Collared Kingfisher (2), Torresian Crow 
(18), Galah (2), Great Egret (5), Grey Fan 
Tail (1), Grey Strike Thrush (1) , Honey 
Eater (3), Little Black Cormorants (63), 
Long Billed Corellas (9), Paled Head 
Rosella (3), Pardalotes (Chippies) (5), Pied 
Cormorants (1), Rainbow Lorikeet (23), 
Rufous Whistler (1), Sacred Ibis (Australian) 
(19), Satin Fly Catcher (1), Spangled 
Drongo (1), Spur Wing Plover (10), Warbler 
Mangrove (1), Whip Bird (3), Whistling 
Kite (1), White Breasted Wood Swallow (5), 
White Throated Honey Eater (3) 
Left bank. 
3 3.1 47 10 Grey Fantail (6), Yellow Robin (17), Pigeon 
(2), Galah, (5), Mistletoe bird (1), Grey 
Shrike - thrush (3), Honey Eater (1), Rufous 
Whistler (6), Silver Eye (3), Kookaburra (3) 
Right bank. 
4 3.8 88 37 Black-faced Cuckoo shrike (1), Brown 
Honeyeater (1), Brown thornbell (2), 
Cicadabird (1), Corella (1), Cormorant (1), 
Eastern Spinebill (1), Eastern Yellow robin 
(2), Fantailed Cuckoo (1), Figbird (1), 
Gerygone (1), Grey Fantail (1), Grey Shrike-
thrush (2), Kookaburra (1), Lewin's 
Honeyeater (4), Magpie (1), Mistletoe Bird 
(2), Noisy Friabird (1), Rainbow Bee-eater 
(1), Rainbow Lorikeet (37), Red Brownfinch 
(4), Sacred Kingfisher [nest] (1), Silvereye 
(1), Spangled Drongo (1), Spotted Pardolote 
(1), Tree Creeper (2), Turtle-dove, (1), 
Variegated fairy wren (1), Whip bird (4), 
Whistler (1), White breasted (1), White 
browed scrub (1), White throated Gerygone 
(1), White Throated Honeyeater (1), White 
Throated Treecreeper (1), Wood swallow 
(1), Wren (2) 
Right bank. 
Freshwater pool. 
TOTAL 0.6 to 
3.8 
496 72  Sites 1, 2, 3 and 4 
 
Notes : 
Site 1 : (a) there are concerns about the quality of morning observations. 
Site 1 : (b) change of group members at 12:00 noon. 
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Figure 6-3A presents the number of birds sighted per hour on 4 April 2003 at each site between 
6:00 and 18:00. (The horizontal axis indicates the starting time : e.g., 6:00 means between 6:00 and 
6:59.) Figure 6-3A includes also the total number of birds sighted at all sites (symbols (*)). Results 
must be considered with care. Flocks of birds were seen. For example, flocks of Torresian crows 
(80 birds) around 8:16 at Site 1, flocks of Cormorants (50-60 birds) at Site 2 around 8:15, flocks of 
Rainbow lorikeets (35 birds) at Site 4 between 7:10 and 7:20. These flock sightings affected 
drastically the distributions of sighting numbers. Overall bird sightings showed a strong activity at 
all sites between 7:00 and 10:00. That is, 60% of all sightings took place during that period. A 
second period of activity was seen between 15:00 and 18:00. 
Figure 6-3B presents the number of bird species seen at each site per hour between 6:00 and 18:00. 
(The horizontal axis indicates the starting time : e.g., 6:00 means between 6:00 and 7:00.) First the 
data showed that the greatest number of species was seen between 7:00 and 10:00, with the 
maximum number of species detected between 7:00 and 8:00. Second there was always a minimum 
of five bird species seen every hour of the day, between 6:00 and 18:00, between Sites 1 to 4. This 
suggests a fair diversity of the bird population in the Eprapah Creek estuarine zone. The fact is 
supported by the large number of bird sightings and the wide range of sighted species (Table 6-1). 
 
Remarks 
The subjective nature of bird sightings by different groups of people at different sites and same time 
must be emphasised. Depending upon the group dynamics, the number of people involved in bird 
observations, and the level of expertise of the involved people, significant differences were 
expected between group/site results. For example, the large number of bird sightings at Sites 2 and 
4, compared to those at Sites 1 and 3, might not be related only to the site location. 
Further the bird sighting numbers were very significantly affected by bird flock sightings. About 
one third of the sightings were seen in flocks at Sites 1 (Torresian crows), Site 2 (Cormorants) and 
Site 4 (Rainbow lorikeets). Note that these flocks were seen before 8:30. Interestingly the large 
number of Torresian crows at Site 1 may be related to the proximity of suburban residential area 
(less than 0.4 km). 
 
Fig. 6-2 - Documented bird sightings at Eprapah Creek on 4 April 2003 
(A) Lorikeet at Site 2 in the morning at 7:49 am (Courtesy of Student Group 2) 
 
 
(B) Kookaburra at Site 3 (Courtesy of Student Group 3) 
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Fig. 6-3 - Numbers of bird observations per hour on 4 April 2003 
(A) Total numbers of birds sighted per hour (Sites 1 to 4) 
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(B) Number of bird species sighted per hour (Sites 1 to 4) 
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Discussion 
On 4 April 2003, birds were active along Eprapah Creek estuarine zone. Bird sightings were 
possibly best documented at Sites 2 and 4 although Mrs Lynn ROBERT and H. CHANSON noted a 
very active bird life at Site 1. Site 3 was located in a denser forest zone. Birds were heard but 
confirmed sightings were more difficult because of the dense flora. 
On 4 April 2003, at least 72 bird species were sighted. For comparison, COOPER (1978) indicated 
120 bird species at Eprapah, while MELZER and  MORIARTY (1996) listed more than 70 bird 
species in the Eprapah Creek catchment sections from the Cleveland to Redland Bay road to the 
river mouth. That is, sections 4 and 5 which emcompassed all Sites 1 to 4 of the present study. 
The present findings suggest that the bird population was diverse and active on 4 April 2003. 
However the survey is limited and it is difficult to make any definite conclusion from such a single-
day study 
 
6.3 WILDLIFE 
On 4 April 2003, more than 100 sightings of wildlife (e.g. mammals, skink, insects) were done with 
identification of more than 20 species (Table 6-2). Photographs of wildlife are presented in Figure 
6-4. Results are summarised in Table 6-2. 
Three species of marsupials were observed : i.e., koala, ringtail possum and brushtail possum. On 
Friday 4 April 2003, four koalas were sighted near Site 1 (e.g. Fig. 6-4). Three koalas were seen 
from midday till dusk. Once a koala was observed walking in front of Mrs Lynn ROBERTS before 
climbing up another tree. Another koala was seen feeding at sunset (Fig. 6-4B). Further two types 
of reptiles were seen : i.e., skink and tree snake. 
Overall most wildlife activity was observed between 7:00 and 18:00. That is, after sunrise till 
sunset. 
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Fig. 6-4 - Koala sightings in Point Halloran Conservation Area, Eprapah Creek, on 4 Apr. 2003 
(A) Koala near Site 1 around 5:00 pm 
 
 
(B) Koala feeding on a young tree around 5:00 pm 
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Table 6-2 - Summary of wildlife sighting numbers and species (sightings from a fixed point) 
 
Site AMTD Total 
numbers 
Number of 
species 
Species 
(number in brackets) 
Remarks 
(1) (2) (3) (4) (5) (7) 
1 0.6 6 (a) (+) 4 (+) Koala (4) 
Yellow Butterfly (1), Dragonfly (1), 
Crickets. 
Right bank (b). 
2 2 63 (+) 11 (+) Ring tail possum [nest] (1) 
Skink (1) 
Bee (5), Butterfly (12), Common Aeroplane 
(3), Common Crow (3), Common Eggfly 
(2), Common grass yellow (1), Dragon fly 
(27), March fly (8), Mosquito (Numerous) 
Left bank. 
3 3.1 1 (+) 2 (+) Green tree snake (1). 
Mosquito (Numerous) 
Right bank. 
4 3.8 33 (+) 7 (+) Brushtail possum [droppings] (1) 
Snake (~ 30 cm) (1) 
Spiders (20), Water dragon (1), Hairy 
caterpillar (1), Yellow butterfly (5), 
Black&white butterfly (4), Mosquito 
(Numerous) 
Right bank. 
Freshwater pool. 
TOTAL 0.6 to 
3.8 
103 (+) 21 (+)  Sites 1, 2, 3 and 4 
 
Notes : 
Site 1 : (a) observations not very reliable. 
Site 1 : (b) change of group members at 12:00 noon. 
(+) : at least. 
 
Fig. 6-5 - Koala in Point Halloran Conservation park, Eprapah Creek, on 20 Jan. 2003 
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Remarks 
There was a mosquito outbreak at Site 3 in February and March 2003 (2). The situation improved 
early April. The student group working at the site used coils, citronelle candles and other mosquito 
repellent products all day. Nonetheless there were numerous mosquitos on the day. 
At Site 1, four koalas were seen throughout the day by Mrs Lynn ROBERTS (Fig. 6-4). One was 
seen on the ground walking from a tree to another tree. Another was seen feeding on a young tree 
around 17:00. Koalas are often sighted at Point Halloran Conservation Area (e.g. Fig. 6-5). 
 
Discussion 
The wildlife observed was not as diverse on 4 April 2003 as surveyed by MELZER and 
MORIARTY (1996). MELZER and MORIARTY listed 200 species while the present study 
included only 20 species. However the present field work was not specifically focused on wildlife 
observations, and it was limited to one day. 
                                                 
2To the extent that it was difficult to stay more than 10 minutes there, even with some mosquito 
repellent. 
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7. OTHER FIELD OBSERVATIONS 
7.1 FLORA 
Site 1 was located among mangroves next to the river channel, with a large area of mud flat and salt 
marsh behind the river bank(Fig. 7-1A). The salt marsh extended from the river banks to the 
treeline of Point Halloran Conservation Area forest which constitutes the extreme extent of 
saltwater (Fig. 2-1). 
Site 2 was situated in a sharp bend to the right. The river bank beneath the platform was sharply 
scoured from bank erosion during flood periods. The escarpment is seen in Figure 7-1B. River 
mangrove (Aegicerus corniculatum) and grey mangrove (Avicennia marina) were observed on the 
opposite bank as well as upstream of Site 2.  
Site 2B was located among mangroves. 
Site 3 was in a vast mangrove area (Fig. 7-1C to 7-1F). The type and location of plant species are 
related to the tide level characteristics. River mangrove (Fig. 7-1C) and grey mangrove (Fig. 7-1D) 
can develop in brackish waters and their location is often an indication of the high tide level. The 
black she-oak (Fig. 7-1F) is less capable of living in a salty environment and usually develops 
above the high water mark. 
Site 4 was located in a predominantly freshwater zone with dense vegetation cover. On the left 
bank, the flora included Lomandra long folia, Paperbark gum, Bottlebrush (callistemon), 
Melaleuca, Lily pili (acmena smithii), Sandpaper fig (ficus oronata), Eucalyptus, Monkey rope 
vine, Peppertree and Eastern cassia. The flora on the right bank was less dense although it included 
most of these species. Some bank erosion was observed on the right bank. Further there were logs 
and snags on the water pool. These provided good habitats and shelter for fish and fauna. Parts of 
Platypus pool were covered with aquatic plants (Fig. 7-1G). Some were identified as native plants, 
but there were also Sennigal tea, Water lettuce and Combomba considered as weeds. Weed species 
were noted along the bank and verge: e.g., grasses, Easter Cassia (3). 
 
Fig. 7-1 - Flora at Eprapah Creek on 4 April 2003 
(A) Salt marsh area looking South-West towards Site 1, with the treeline on the far left on 20 Jan. 
2003 around 2:30 pm 
 
 
                                                 
3Jan ELLIS, Person. Comm., 12 May 2003. 
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(B) Left bank escarpment at the outer bend, Site 2, looking downstream on 4 May 2003 at 10:54 am 
(Courtesy of student Group 2) - Students and EPA boat give the scale of the escarpment 
 
 
 
(C) River mangrove (Aegiceras corniculatum) at Site 3 (Courtesy of Student Group 3) 
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(D) Milky mangrove (Excoecaria Agallocha) at Site 3 (Courtesy of Student Group 3) 
 
 
 
(E) Grey mangrove (Avicennis marina var. australasica) at Site 3 (Courtesy of Student Group 3) 
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(F) Black She-oak (Allocasuarina littoralis) at Site 3 (Courtesy of Student Group 3) 
 
 
 
(G) Aquatic macrophytes at Site 4 (Courtesy of Student Group 4) 
 
 
 
Discussion 
Salt swamps are formed by seawater flooding and draining, exposing flat areas of intertidal land. 
Regularly flooded and protected areas develop mangrove swamps in tropical and subtropical 
regions. Mangroves grow in pure sand at the edge of the sea. Extensive swamps develop mainly 
where land runoff is sufficient to bring a supply of sediments that accumulate and extend the 
swamp. 
Mangrove swamps are found along tropical and subtropical coastlines, usually between 25 N and 
25 S latitudes. The mangrove swamp is an association of halophytic trees, shrubs, and other plants 
growing in brackish to saline tidal waters of tropical and subtropical coastlines. This coastal 
forested wetland, also called "mangal", is infamous for its impenetrable maze of woody vegetation, 
unconsolidated peat, and many adaptations to the double stresses of flooding and salinity. 
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In tropical and subtropical zones, intertidal areas of soft sediment are typically colonized by 
mangrove trees. Beneath them lies a waterlogged mixture of mud and decaying mangrove leaves. A 
network of aerial roots forms a web that traps sediment and makes a mangrove forest very difficult 
for large animals to penetrate. Small seaweeds and microscopic algae grow on trunks and roots of 
mangroves, and on the surface of the mud. This substrate, along with decaying mangrove leaves, 
supports a rich animal community (e.g. DUGGAN 2003). 
 
7.2 COMMENTS 
Ashes from campfires and broken glass were seen next to Sites 1 and 2. Some rubbish was noted 
around Sites 2 and 2B. These sites had the easiest access, while Site 1 had the most difficult access 
with a 25 minutes walk in the bush and salt marsh. 
Sites 3 and 4 were located on private property. Public access was restricted. 
Observations of birds, fish and fauna were limited by some passing of boats (Sites 1 and 2), the 
general noise generated by sampling activities on the bank and in the water, and the techniques. 
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8. DISCUSSION - MIXING AND SHORT-TERM FLUCTUATIONS 
8.1 MIXING INDUCED BY WAKE AND PROPELLER 
Continuous measurements at Site 2B showed important fluctuations in instantaneous velocity and 
water quality parameters, especially temperature and conductivity, between 11:20 and 14:10 
(sections 3.3 and 4.4). Some fluctuations were caused by the passages of boats with outboard 
motors (Table 8-1). It is believed that propeller motion induced significant mixing between the 
upper and lower layers of the waters, particularly next to the interface betwen salt wedge and 
freshwater lens. The wake of the boat (i.e. bow wave) contributed also to some mixing. 
Table 8-1 summarises two well-documented experiments. Between 13:50 and 14:00, two tests were 
specifically conducted. Around 13:50, the EPA boat passed at high speed travelling downstream 
(Fig. 8-1A), while the same boat passed at low speed, but with a high wake, around 14:00 travelling 
upstream (Fig. 8-2A). Velocity data are shown in Figure 8-1B and 8-2B for tests 1 and 2 
respectively. The data are presented in terms of the velocity magnitude |V| and direction θ'. During 
the first test (high-speed passage), the velocity magnitude increased sharply when the wake reached 
the probe sensor while the velocity direction decreased. These large fluctuations lasted typically 
less than 5 seconds, and they were followed by a longer period of fluctuations in velocity 
magnitude and direction. During the second test (low-speed, strong wake), the same pattern was 
noted, but the fluctuations in velocity magitude were significantly larger. 
Time variations of basic water quality parameters are shown in Figure 8-3 for the two tests. In each 
graph, the times of boat passage are shown.  The results showed some important levels of 
fluctuations for several minutes after boat passage. While the trend suggested some mixing induced 
by the wake waves and by the propeller, there were interactions between the boat- induced 
turbulence and the secondary circulation in the river bend. These lasted for some time and might 
explain the significant fluctuations in turbidity, conductivity and temperature. 
 
Table 8-1 - Boat-induced mixing tests at Site 2B 
 
Test 
Nb 
Event Starting time (1) 
YSI6600 Probe Clock time
Remarks 
  hh:mm:ss.00  
(1) (2) (3) (4) 
1 EPA boat passing at full 
speed (Fig. 8-1A) 
13:48:11.54 
(49691.54 seconds) 
Travelling downstream. 
Figure 8-1. ADV File #9. 
2 EPA boat passing at 
medium speed and full-
wake (Fig. 8-2A) 
13:59:53.78 
(50393.78 seconds) 
Travelling upstream. Figure 
8-2. ADV File #10. 
 
Note 
(1) : time at which the ADV probe first detected the boat wake. 
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Fig. 8-1 - EPA boat with outboard motor passing at high speed in the downstream direction 
(A) EPA boat passing between the probes and QUT dinghy (in background) at Site 2B around 
13:50 - View from the left bank (Courtesy of Dr Richard BROWN) 
 
 
 
(B) Velocity magnitude |V| and direction θ' during the first test 
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Fig. 8-2 - EPA boat with outboard motor passing at low speed with a high wake in the upstream 
direction 
(A) EPA boat passing between the probes and QUT dinghy (in background) at Site 2B around 
14:00 - John FERRIS and Carlos GONZALEZ sat at the back of the EPA boat to maximise the 
wake - View from the left bank 
 
 
 
(B) Velocity magnitude |V| and direction θ' during the second test 
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Fig. 8-3 - Time variations of water quality parameters during the tests 
(A) Temperature and conductivity 
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(B) pH and turbidity 
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Fig. 8-4 - Sketch of mixing induced by propeller 
Bow wave
Propeller
wake
 
 
Discussion 
Propellers create considerable turbulence which thoroughly mixes pollutants and chemicals into the 
waters (Fig. 8-4). The resuspension of silt from the ocean/river bed may be a consequence of the 
mixing action of propellers (e.g. VERHEY et al. 1987, CHEUNG et al. 2002). It increases turbidity 
levels that can result in low visibility and reduction of light penetration into the water, causing 
serious damage to swimming and benthic life. 
While the present results were consistent with earlier findings, they suggested also some 
complicated interactions with the waterway turbulence in the channel meander. 
 
8.2 SHORT-TERM VELOCITY FLUCTUATIONS 
Occasionally, the ADV velocity data showed some rapid, short-term velocity fluctuations which 
might be caused by aquatic life and turbulent "boils". A series of events was seen around 10:32 to 
10:34 (Table 8-2). It corresponded to the sightings of Little Black Cormorants fishing in the river 
around Site 2 at the same time. Characteristic features of these events are summarised in Table 8-2. 
While it is possible that other similar events were recorded by the ADV velocitymeter, this 
particular series of events was witnessed "live" by Hubert CHANSON and Richard BROWN.  
All the events took place during the high tide slack period. Figure 8-5 presents each event. Event #1 
corresponded to a sharp increase in velocity magnitude (Vx velocity component primarily). Event 
#2 was a relatively short event. It was associated with simultaneous positive Vx- and Vz- velocity 
components and negative Vy velocity components. It corresponded to velocity directions θ' ~ -π/2. 
Event #3 was a well-defined event. It was associated with simultaneous large positive Vx- and Vz- 
velocity components and large negative Vy velocity components. Event #4 was less well-defined. It 
was characterised primarily by marked fluctuations in Vy velocity components from -9 to +8 cm/s 
during 4 to 5 seconds. 
Figure 8-6 shows instantaneous angular velocities for the event #3. These are defined such as the 
angular velocity ωxy equals : 
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 ωxy  =  
d θxy
dt  (8-1) 
where tanθxy = Vy/Vx. The data exhibited very large angular velocities at the start and near the end 
of the event. 
 
Table 8-2 - Characteristics of short-term velocity fluctuations observed around 10:32 
 
Event 
Ref. 
YSI6600 Probe 
Clock time 
ADV File 
#2 Time 
Velocity fluctuation 
ranges 
Remarks 
 hh:mm:ss.00 s   
(1) (2) (3) (43) (5) 
#1 10:32:56.22 
(37976.22 sec.) 
1470 -2 < Vx < +15 cm/s 
-8 < Vy < +2 cm/s 
-3.5 < Vz < +3 cm/s 
Strong burst in Vx component 
lasting for about 8 seconds. 
#2 10:33:52.10 
(38032.1 sec.) 
1526 -2 < Vx < +6 cm/s 
-9 < Vy < +1 cm/s 
-1 < Vz < 8 cm/s 
Small event, with fluctuations of 
Vy and Vz velocity components 
primarily for about 5 seconds. 
#3 10:34:07.94 
(38047.94 sec.) 
1542 -1 < Vx < +12 cm/s 
-10 < Vy < +2 cm/s 
-2 < Vz < +9 cm/s 
Very-strong fluctuations of all 
three velocity components for 
about 7-8 seconds. 
#4 10:34:24 
(38064 sec.) 
1558 -5 < Vx < +15 cm/s 
-9 < Vy < +8 cm/s 
-2 cm/s < Vz < 10 
cm/s 
Fluctuations of all three velocity 
components for about 10 seconds.
 
Discussion 
While there is no certainty on the causes of these short-term velocity fluctuations, it is suggested 
that events #1 and #3 were caused by "boils" and turbulent bursts. Both events showed a sustained 
increase in velocity component(s) which might be linked with large-scale vortical structures and 
turbulent bursting reaching the uper layers of the flow. 
Events #2 and #4 were characterised by increases in two or more velocity components associated 
with fluctuations in some velocity component(s). These might be caused by small-scale vortical 
structures in the wake of fish or aquatic species. 
Several researchers studied  the wake behind some swimming fish : e.g. mullet, tuna, great blue 
shark. The typical pattern is called an inverted Karman vortex street (e.g. CHANSON 2003, Chap. 
4). During active propulsion, both fish body and tail contribute to the thrust production. The 
undulating fish body generates some circulation shed in the wake while the remainder is generated 
by the tail. The mullets typically shed one vortex per half tailbeat when the tail reaches its most 
lateral position. Basic references include BARRET et al. (1999) and ZHU et al. (2002) for fish 
swimming motion, and SEEBACHER et al. (2003), McGUIGAN et al. (2003) for swimming 
observations. 
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Fig. 8-5 - Short-term velocity fluctuations possibly associated with aquatic life activities next to the 
ADV probe sensor 
(A) Event #1 starting at 10:32:56.22 
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(B) Event #2 starting at 10:33:52.10 
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(C) Event #3 starting at 10:34:07.94 
-3
-1
1
3
5
7
9
11
13
38047 38049 38051 38053 38055 38057 38059
-2
-1
0
1
2
3
4
5
6
Vz (cm/s)
|V| (cm/s)
Teta' (rad.)
Vz, |V| (cm/s)
Teta' (Rad.)
Time 
 
 
(D) Event #4 starting at 10:34:24 
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Fig. 8-6 - Short-term fluctuations in angular velocities possibly associated with aquatic life 
activities next to the ADV probe sensor 
Event #3 starting at 10:34:07.94 
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9. SUMMARY AND CONCLUSIONS 
Eprapah Creek is a small sub-tropical stream in Eastern Australia. Located in the Redlands shire 
close to Brisbane city (QLD), the catchment is mostly urban in the lower reaches and semi 
rural/rural residential in the upper reaches. On Friday 4th April 2003, hydrodynamic, environmental 
and ecological measurements were performed along the estuarine zone of Eprapah Creek (Victoria 
Point QLD) at four sites located between 0.6 and 3.8 km from the river mouth for twelve hours, 
while detailed velocity and water quality measurements were conducted for four hours at 2.1 km 
from the river mouth. 
 
Basic results 
Hydraulic measurements showed that the tidal effects were felt up to 3.1 km upstream of the river 
mouth, but not at the most upstream site located 3.8 km upstream of the mouth. Water elevation 
data showed maxima and minima slightly after the reference high and low tides at the Brisbane bar. 
Instantaneous velocity measurements and surface velocity data demonstrated a strong current 
during the ebb which contributed to some flushing of the waterway associated with some exchanges 
with Moreton Bay. The finding was further supported by residual circulation calculations. 
Measurements highlighted further strong time-variations in velocity magnitude and direction 
resulting from secondary circulation, and demonstrating strong flow turbulence and mixing. 
Surface water quality observations, conducted for 12 hours, showed that dissolved oxygen contents 
were highest around high tide and midday, while the downstream waters were more oxygenated 
than the waters at the upstream sites. The trend was consistent with previous surveys showing 
oxygen depleted freshwater runoff while waters rich in oxygen were usually brought by the flood 
tide flow. Turbidity data showed consistently a greater water clarity at high tide and at the 
beginning of the ebb flow. Conductivity data followed the tidal cycle with an influx of saltwater 
during the flood flow and their reflux during the ebb at three sites. The pH data suggested a slight 
decrease in pH with increasing distance from the river mouth. 
Vertical profiles of water quality parameters were conducted at four sites. Vertical distributions of 
water temperature, dissolved oxygen content, turbidity and pH were reasonably uniform at high tide 
and in the early ebb flow. But all conductivity data showed some stratification with a fresh water 
lens of about 0.4 to 0.6 m thickness. Depth-averaged water quality parameters, calculated from each 
vertical profile, indicated that a decrease in average water temperature, dissolved oxygen content, 
conductivity and pH at both high tide and early ebb flow was observed with increasing distance 
from the river mouth (AMTD). Depth-averaged turbidity data showed an increase in averaged 
turbidity with increasing AMTD at high tide, but the data during early ebb were mixed. 
Interestingly identical trends were observed with both surface water data and depth-averaged data 
on 4 April 2003. 
Continuous recordings of water quality parameters, at 0.5 m beneath the free-surface at one site 
(AMTD 2.1 km), highlighted large short term fluctuations with characteristic time scales ranging 
from few minutes to half-hour. While some fluctuations were caused by the passage of boats, others 
resulted from flow turbulence, possibly caused by large-scale turbulent structures. These 
fluctuations of water quality parameters demonstrated that the estuarine waters were not uniformly 
mixed.  
On 4 April 2003, more than 400 fish were caught, corresponding to 21 species (Table 5-1). The 
largest numbers of fish were caught between 10:00 and 17:00. It is likely that the combination of 
flood flow with higher dissolved oxygen contents and sun light induced significant fish activities 
evidenced by the number of fish captures. 
Almost 500 birds were sighted : that is, over 72 bird species (Table 6-1). Bird sightings showed a 
strong activity at all sites between 7:00 and 10:00. A second period of activity was between 15:00 
and 18:00. The data showed also that the greatest number of species was seen between 7:00 and 
10:00, with the maximum number of species detected between 7:00 and 8:00. Yet there was always 
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a minimum of five bird species seen every hour of the day suggesting some diversity of the bird 
population in the Eprapah Creek estuarine zone. 
More than 100 observations of wildlife (e.g. mammals, skink, insects) were done corresponding to 
more than 20 species (Table 6-2). Three species of marsupials and two types of reptiles were seen. 
Most wildlife activity was observed during daylight. 
 
Key outcomes 
Eprapah Creek estuarine zone is a fragile waterway that was subjected to heavy pollution in 1998-
99. It is an unique eco-system that has a distinct biology and ecology, including rich wildlife 
variety. 
(1) This new series of field work was designed to assess the complexity of a small estuarine system, 
the interactions between hydraulic engineering, environmental issues, biology and ecology. The 
results provide an unique and original snapshot of a subtropical creek system. 
(1.1) It must be emphasised that the field study provided information on the estuarine zone of 
Eprapah Creek on 4 April 2003. It was a single-day (12 hours) study. 
(1.2) The field work included a broad range of simultaneous investigations : hydraulics and 
hydrodynamics, water quality, and ecology (bird and fish observations predominantly). It is 
believed that this is the first survey of its kind at Eprapah Creek and possibly in a sub-tropical 
estuarine system in Australia. The original approach to the problem sets new standards for 
comprehensive surveys of a small estuarine system in sub-tropical zone. 
(1.3) The study included further the first comprehensive hydrodynamic study of Eprapah 
Creek. A basic understanding of estuary hydraulics is essential to assess the flushing processes 
in the estuarine system, the interactions between turbulence and contaminant transport, and 
basic mixing and dispersion processes (FISCHER et al. 1979, NEZU and NAKAGAWA 1993, 
CHANSON 2002a). 
(2) A key feature of the study was the contrasted results. 
(2.1) Fauna observations showed strong and diverse bird and fish activities. That is, more than 
400 fish and 21 species were caught, almost 500 birds and 71 species were sighted, more than 
100 wildlife observations (e.g. mammals, skink, insects) and 20 species were seen. This might 
indicate a diversity of the bird population, fish population and wildlife, especially compared to 
past bird surveys at Eprapah Creek and similar fish sampling tests conducted in riverine and 
estuarine systems around Brisbane. Hydrodynamic parameters showed also a reasonably 
energetic flushing process. 
(2.2) While these findings might suggest a "healthy" estuarine zone (biodiversity ?), the present 
study demonstrated some problems at Eprapah Creek. Major concerns included poor water 
quality parameters in the upstream sections : i.e., low dissolved oxygen and pH levels at the 
upstream end of the estuarine zone. These alarmingly low water quality indicators might result 
from water runoff in the catchment and problems associated with the presence of industrial 
poultry farms, land clearance, residential and industrial developments. Further, at one site 
(AMTD 3.1 km), surface slicks were observed. It is plausible that they were caused by effluent 
releases from the Victoria Point Sewage Plant. The large number of exotic fish at the estuary 
upper reach was another concern for the local environment. 
(3) Another key outcome of the field work was the personal experience gained by all the people 
involved : i.e., undergraduate students, academic staff, technical staff, professionals and local 
community groups. 
(3.1) This multi-disciplinary field study fostered interactions between groups with different 
background and interests. Key interactions included new exchanges between university and 
local community, between government institutions and universities, between professionals and 
academics, between technical and academic staff. 
(3.2) While this issue is hardly quantifiable and often ignored by university management and 
hierarchy, there is no doubt that field studies enhance student's individual experience and 
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personal development (CHANSON 2003b). The participants experienced this point first-hand, 
and numerous direct student feedbacks were received. For example, an international student 
was very surprised to see a snake passing right in front of her during a wildlife survey; a former 
member of the army involved in fish sampling said: "I did not believe that I would ever use 
survival skills in an engineering course"; a first-class honours female student discovered the 
intricacies of practical works in harsh subtropical conditions with no fresh water nor toilets on 
site; she added "it was as much a matter to mix with the environment as to study river mixing". 
(3.3) Group work contributed further to new friendships and openings: e.g., between civil and 
environmental students, between Australian and international students, between students and 
professionals involved in the study (Fig. 9-1). Such personal experiences were at least as 
important as the academic experience. 
 
Fig. 9-1 - Personal experience gained during the field studies 
(A) Students group work at Site 4 (Courtesy of Student Group 4) 
(B) Civil engineering student fishing at Site 4 (Courtesy of Student Group 4) 
  
 
(C) Civil engineering students dip netting fishing at Site 2 (Courtesy of Student Group 2) 
(D) Students working at Site 2 (Courtesy of Student Group 2) 
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Recommendations 
The present results demonstrated the sound approach of the field work, the needs for a multi-
disciplinary investigation, associated with simultaneous measurements of a wide range of 
parameters and broad-base expertise. Such a field study must cover hydrodynamics, water quality, 
and ecology. Future studies should also include sediment sampling and analysis, and measurements 
of nitrate and phosphate contents. 
Although the present study's success has been acknowledged by all participants, it must be 
understood that such activities imply both some long-term financial support and some broad-based 
expertise. They require a larger group of students and researchers, associated with a multi-
disciplinary research management team, and some solid financial backing. 
 
(E) Students interactions with ECCLA people at Site 3 (Courtesy of Student Group 3) (Left) 
(F) Students interactions with EPA at Site 2 (Courtesy of Student Group 2) (Right) 
  
 
(G) Group bonding at the end of 12 hours of estuarine field study (Courtesy of Student Group 2) 
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APPENDIX A - PHOTOGRAPHS OF STUDENT FIELD WORKS ON 4 APRIL 2003 
 
Fig. 1 - Students working at Site 1 (Point Halloran Conservation Area) 
(A) Group 1 around 7:30am (mid flood) 
 
 
(B) Group 1 around 12:00noon (high tide, ebb) 
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Fig. 2 - Students working at Site 2 (End of Beveridge Street) 
(A) Group 2 around 8:30am (mid flood), with Mrs Lynn ROBERTS on the far right 
 
 
(B) Group 2 around 2:10pm (mid ebb) 
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(C) Group 2 students (Courtesy of Student Group 2) 
 
 
(D) Group 2 students (Courtesy of Student Group 2) 
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(E) All the Group 2 students (Courtesy of Student Group 2) 
 
 
Fig. 3 - Students working at Site 3 (Eprapah Environmental Training Centre, downstream platform) 
(A) Group 3 around 11:00am (high tide), with the EPA boat on the background right 
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(B) Group 3 around 4:30pm 
 
 
(C) Group 3 students (Courtesy of Student Group 3) 
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(D) Group 3 students in te mid afternoon (Courtesy of Student Group 3) 
 
 
 
(E) Some Group 3 students (Courtesy of Student Group 3) 
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Fig. 4 - Students working at Site 4 (Eprapah Environmental Training Centre, Platypus Pool) 
(A) Group 4 at 7:02am (mid tide, flood) - Mrs Jan ELLIS in the foreground with black hat 
 
 
 
(B) Group 4 around 4:00pm 
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(C) Two Group 4 students checking fish caught with bait trap (Courtesy of Student Group 4) 
 
 
 
(D) Group 4 students (Courtesy of Student Group 4) 
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(E) All the Group 4 students (Courtesy of Student Group 4) 
 
 
 
Fig. 5 - EPA and QUT boats at Site 2B around 2:00pm - John FERRIS and Carlos GONZALEZ in 
the EPA boat running upstream pass the ADV and YSI probes, with Terry O'SULLIVAN in 
background 
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APPENDIX B - WATER QUALITY OBSERVATIONS BY EPRAPAH WATERWATCH 
GROUP (ECCLA) ON 4 APRIL 2003 
 
Location : Eprapah Creek, Victoria Point QLD 
Date : Friday 4 April 2003 
Experiments by : Michael BISHOP and Jason DORO 
Data processing by: Michael BISHOP 
Experiment 
characteristics : 
Water quality measurements from the bank. 
Instrumentation : ECCLA Waterwatch water quality kit equipment. 
Comments : Turbidity are very suspicious. The instrumentation (turbidity tube) was 
not conform to NTU measurement standards. 
 
 
Parameter  Results   Units Optimal (1)
(1) (2) (3) (4) (5) (6) (7) 
Site 1 2 3 4   
AMTD 0.6 2 3.1 3.8 km  
Time 1:45pm 12:15pm 10:10am 7:30am   
Coordinates AMG Northing  
6950120 / Easting 
528540 
AMG  Northing  
6949390 / Easting 
528750 
AMG  Northing  
6949000 / Easting 
528500 
AMG  Northing  
6949250 / Easting 
527800 
  
Flow 0.21 0.24 slow slow (m/s)  
Water 
Temperature 
24.7 23.4 21.8 21 Celsius  
pH 7.69 7.57 6.55 6.56 PH units 5.0 – 8.0 
Electrical 
Conductivity 
39.7 36.4 2.673 0.457 mS/cm < 1500 
µs/cm 
Dissolved 
Oxygen 
4.3 4.1 7.3 5.4 mg/L Depends on 
temperature
Turbidity (2) 18 (2) 22 (2) 26 (2) 33 (2) NTU’s < 10 NTU 
Ammonia 0.19 0.2 0.1 0.1 mg/l  NH3 as 
N (see 
formula for 
free 
ammonia 
conversion) 
< 0.02 mg/L 
(free 
ammonia) 
Nitrate 0 0.6 0.3 0.02  mg/l nitrate < 0.05 mg/L 
(other factors 
affect) 
Ortho 
Phosphorus 
(limit) >2.75 (limit) >2.75 0.81 0.65 mg/L  
Air 
Temperature 
25 25 24 19 0C  
% Oxygen 
Saturation 
0.55 0.52 0.8 0.62 % saturation 80% - 100 %
 
Notes : 
(1) : Optimal  levels from Waterwatch and your Catchment DPI Qld Info Series QI 95 004. 
(2) : Turbidity NTU data are suspicious. 
AMTD = Adopted Middle Thread Distance measured upstream from the mouth. 
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APPENDIX C - VERTICAL PROFILES OF WATER QUALITY PARAMETERS CONDUCTED 
BY THE EPA BOAT ON 4 APRIL 2003 
 
Location : Eprapah Creek, Victoria Point QLD 
Date : Friday 4 April 2003 
Experiments by : John FERRIS (EPA) and Carlos GONZALEZ (UQ) 
Data processing by: John FERRIS (EPA) 
Experiment 
characteristics : 
Water quality measurements taken from a drifting boat along a vertical 
profile. 
Instrumentation : Water quality probe YSI™6920 
Comments : Measurement procedure identical to that used by the EPA Water 
Quality Monitoring Group during monthly monitoring campaigns. 
 
Site Time AMT
D 
Depth 
(1) 
Temp
. 
DOC DOC 
(2) 
Turbid
ity 
Secchi Condu
ctivity
pH Remarks 
  km m ºC (%) mg/L NTU disk mS/cm   
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 
1 10:20 0.6 0.2 23.9 0.797 5.7 7 1 44.1 8 From a drifting boat 
   0.4 24 0.826 5.8 6  46.2 8.1 
   0.6 24 0.851 5.9 6  49.1 8.1 
   0.8 24.1 0.853 6 7  49.1 8.1 
   1 24.1 0.857 6 7  49.4 8.1 
   1.2 24.1 0.858 6 7  49.4 8.1 
   1.4 24.1 0.858 6 7  49.7 8.1 
   1.6 24.1 0.855 6 8  49.8 8.1 
   1.8 24.2 0.854 6 7  49.8 8.1 
   2 24.2 0.852 5.9 7  49.9 8.1 
   2.2 24.2 0.849 5.9 7  49.9 8.1 Near bottom 
1 12:31 ~ 1 0.2 24.7 0.77 5.5 9 0.8 40.6 7.7 From a drifting boat 
   0.4 24.5 0.787 5.6 9  42.2 7.7 
   0.6 24.4 0.85 6 14  47.7 7.9 
   0.8 24.3 0.878 6.1 9  48.6 8 
   1 24.2 0.876 6.1 10  49.3 8 
   1.2 24.2 0.864 6 7  49.6 8 
   1.4 24.2 0.856 6 6  49.6 8 
   1.6 24.2 0.857 6 7  49.7 8 
   1.8 24.2 0.86 6 7  49.7 8 
   2 24.2 0.859 6 8  49.8 8 
   2.2 24.3 0.86 6 8  49.8 8 Near bottom 
2B 9:20 2.1 0.2 23.3 0.592 4.5 13 0.55 32.8 7.5 From a drifting boat. 
Upstream Site 2B. 
   0.4 23.4 0.587 4.4 12  33.8 7.5 
   0.6 23.6 0.584 4.3 14  37.2 7.6 
   0.8 23.8 0.584 4.3 11  39.1 7.7 
   1 23.8 0.584 4.3 11  39.5 7.7 
   1.2 23.9 0.584 4.3 12  39.5 7.7 
   1.4 23.8 0.583 4.3 12  39.5 7.7 Near bottom 
2 10:44 2 0.2 23.8 0.607 4.4 11 0.8 39.4 7.7 From a drifting boat. In 
front of and slightly d/s of 
Site 2 
   0.4 23.8 0.609 4.4 8  40.4 7.8 
   0.6 23.8 0.61 4.4 11  40.5 7.8 
   0.8 23.8 0.611 4.5 9  40.9 7.8 
   1 23.6 0.619 4.5 11  42.6 7.8 
   1.2 23.5 0.639 4.6 11  44.2 7.9 
   1.4 23.6 0.729 5.2 8  47 8 
C-2 
   1.6 23.6 0.746 5.3 8  47.8 8.1 
   1.8 23.7 0.757 5.4 9  48.2 8.1 
   2 23.7 0.763 5.4 9  48.3 8.1 
   2.2 23.7 0.764 5.4 9  48.4 8.1 Near bottom 
2 12:48 2 0.2 24.8 0.56 4.2 10 0.6 27.8 7.1 From a drifting boat. In 
front of and slightly d/s of 
Site 2 
   0.4 24.4 0.576 4.3 11  33.7 7.4 
   0.6 24.2 0.592 4.3 9  38.7 7.6 
   0.8 23.8 0.669 4.9 11  45.2 7.8 
   1 23.7 0.725 5.2 8  46.8 7.9 
   1.2 23.8 0.768 5.5 12  47.5 8 
   1.4 23.8 0.785 5.6 9  48.1 8 
   1.6 23.8 0.792 5.6 10  48.4 8 
   1.8 23.8 0.797 5.6 8  48.6 8.1 
   2 23.8 0.801 5.6 13  48.9 8.1 Near bottom 
3 11:12 3.1 0.2 22.1 0.404 3.5 10 0.65 4.9 7.8 From a drifting boat. In 
front of and slightly d/s of 
Site 3 
   0.4 23 0.31 2.5 8  22.3 6.8 
   0.6 23.2 0.324 2.5 7  25.5 6.9 
   0.8 23.3 0.331 2.6 7  27.5 7 
   1 23.3 0.342 2.6 8  28.5 7 
   1.2 23.4 0.35 2.7 9  29.1 7 
   1.4 23.4 0.353 2.7 8  29.4 7 
   1.6 23.5 0.361 2.8 8  29.9 7.1 
   1.8 23.5 0.35 2.6 9  30.3 7 
   2 23.7 0.28 2 7  21.3 6.8 Near bottom 
3 13:23 3.1 0.2 22.7 0.391 3.3 10 0.75 5.84 6.6 From a drifting boat. In 
front of and slightly d/s of 
Site 3 
   0.4 22.8 0.307 2.5 6  12.3 6.6 
   0.6 23.3 0.272 2.1 5  26.4 6.7 
   0.8 23.5 0.284 2.2 5  29 6.8 
   1 23.5 0.3 2.3 6  30.4 6.9 
   1.2 23.6 0.306 2.3 6  31.2 6.9 Near bottom 
 
Notes : 
(1) depth measured beneath the free-surface; 
(2) at a reference temperature; 
mS/cm = milliSiemens/centimetre; 
NTU = nephelometer turbidity units; 
AMTD = Adopted Middle Thread Distance measured upstream from the mouth. 
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APPENDIX D - WATER QUALITY MEASUREMENTS DATA-LOGGED CONTINUOUSLY 
AT SITE 2B ON 4 APRIL 2003 
 
Location : Eprapah Creek, Victoria Point QLD - Site 2B 
Date : Friday 4 April 2003 
Experiments by : John FERRIS (EPA) 
Data processing by: John FERRIS (EPA) 
Experiment 
characteristics : 
Water quality measurements from a probe fixed on a pole with the 
sensors at about 0.50 m beneath the free-surface. 
Instrumentation : Water quality probe YSI™6600 
Comments : Measurement procedure similar to that used by the EPA Water Quality 
Monitoring Group. Continuous data logging next to an ADV Sontek 
velocitymeter (0.30 m apart from the YSI6600 probe) at Site 2B. 
 
At Site 2B, a Sontek™ ADV velocitymeter and a water quality probe YSI™6600 were deployed 
and data logged continuously between 10:10am and 2:05pm (1). The two probes were positioned 
300 mm apart and held by a metallic frame sliding on two poles. The poles were driven into the 
river bed. The frame and pole system did not move during the data logging. The probes were 
installed outside of the support system (i.e. outside of the two poles) to limit the effects of the 
supporting poles. The measurement station was about 14 m from the left bank. The probes were 
installed about the middle of the mainstream flow zone in a moderate bend to the right (2). 
 
The YSI6600 probe recorded continuously the water temperature, pH, conductivity, dissolved 
oxygen content, turbidity, salinity, fluorescence and depth. The data were logged every 5 seconds 
(0.2 Hz scan rate). The measurements sensors of bthe YSI6600 probes were located about 500 mm 
beneath the free-surface. The probe position was manually adjusted with the tide, by lowering or 
rising the frame every 30 to 60 minutes. 
 
Time synchronisation 
The clocks of the YSI probes and notebook computers scanning the ADV velocitymeter were 
synchronised, within one second, at the start of the experiment. 
Device Time 
 HH:MM:SS 
(1) (2) 
YSI6600 probe 9:48:37 
Notebook computer Toshiba Satellite Pro 6100 9:49:13 
Notebook computer Toshiba 310 CDS 9:51:38 
 
                                                 
1The ADV data logging was conducted continuously in successive series of 30 minutes, separated by 2 
minute interruptions to save and backup the data. 
2when looking downstream. 
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Log book 
On 4 April 2003, a number of events were recorded manually at Site 2. A summary is given below. 
 
Time (1) Event Remarks 
HH:MM   
(1) (2) (3) 
10:03 Start data logging with YS6600 probe Continuous recording every 5 sec. without 
interruption. 
10:09 Start ADV data logging. File #2. Velocity range : 0.30 m/s. Data acquisition 
computer Toshiba 6100. 
10:35 Velocity bursts around the ADV, possibly 
caused by fish and aquatic life. 
ADV File #2 (720 s ?). 
10:39am Sensors located 0.670 mm beneath the surface. Visual information consistent with YSI6600 
depth reading. 
10:43 Start ADV data logging. New file #3 (Small 
data file). 
Velocity range : 1.0 m/s. Data acquisition 
computer Toshiba 310. 
10:45 Start ADV data logging. New file #4. Probe 
sensor re-positioned. 
Velocity range : 0.30 m/s. Data acquisition 
computer Toshiba 310. New sensor depth set at 
0.505 m. 
10:48   
10:50 to 10:55 Cormorant activity at opposite bank. Activites recorded by Student Group 2. 
11:00 EPA boat passing at low speed. Moving 
upstream. 
 
11:01 Boat surfer wake (i.e. bow wave) reaching the 
probes.) 
Boat moving upstream. 
11:17 Sensors located 0.495 mm beneath the surface. Visual observation. 
11:20 Start ADV data logging. New file #5. Velocity range : 0.30 m/s.  Data acquisition 
computer Toshiba 6100. 
11:27 Sensors located 0.490 mm beneath the surface. Visual observation. 
11:35 Boat with outboard motor passing at high 
speed. Toward upstream. 
 
11:43 Boat with outboard motor passing at high 
speed. (Toward upstream.) 
 
11:52 Probe sensor re-positioned. Visual information consistent with YSI6600 
depth reading. 
11:55 EPA boat passing at low speed. Moving 
downstream. 
Water temperature measured with 
thermocouple at 0.5 m beneath the surface: 
24.7 ºC. 
11:57 EPA boat wake hitting the probes.  
11:59 Start ADV data logging. New file #6. Probe 
sensor re-positioned. 
Velocity range : 0.30 m/s. Data acquisition 
computer Toshiba 310. New sensor depth set at 
0.510 m. 
12:12 Probe sensor re-positioned. Visual information consistent with YSI66000 
depth reading. 
12:14 End of probe re-positioning. New sensor depth set at 0.550 m. 
12:24 Sensors located 0.500 mm beneath the surface. Visual observation. 
12:25 QUT dinghy approaching the poles.  
12:27 Start probe sensor re-positioning.  
12:30 Start ADV data logging. New file #7. Probe 
sensor re-positioned. 
Velocity range : 1.0 m/s. Data acquisition 
computer Toshiba 6100. New sensor depth set 
at 0.535 m. 
12:42 Sensors located 0.495 mm beneath the surface. Visual observation. 
12:49 Sensors located 0.460 mm beneath the surface. Visual observation. 
12:51 QUT dinghy approaching the poles.  
12:52 Start probe sensor re-positioning.  
12:54 Start ADV data logging. New file #8. Velocity range : 1.0 m/s. Data acquisition 
computer Toshiba 310. 
12:56 End probe sensor re-positioning.  
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12:59 Small boat impact probe supports (wind 
drifting). 
 
13:00 to 13:10 EPA boat travelling upstream. Not recorded on log book. 
13:07 Start probe sensor re-positioning.  
13:13 Start ADV data logging. New file #9. End 
probe sensor re-positioning. 
Velocity range : 1.0 m/s. Data acquisition 
computer Toshiba 6100. New sensor depth set 
at 0.525 m. 
13:22 Sensors located 0.475 mm beneath the surface. Visual observation. 
13:30? QUT dinghy contacting poles.   
13:33 Sensors located 0.470 mm beneath the surface. Visual observation. 
13:40 Probe sensor re-positioned. Visual information consistent with YSI6600 
depth reading. New sensor depth set at 0.530 
m. 
13:47 Sensors located 0.500 mm beneath the surface. Visual observation. 
13:47 Small boat impact probe supports (wind 
drifting). 
 
13:49 EPA boat passing at full speed. (Moving 
downstream.) 
 
13:50 Sensors located 0.480 mm beneath the surface. Visual observation. 
13:54 Start ADV data logging. New file #10. Velocity range : 1.0 m/s. Data acquisition 
computer Toshiba 310. 
13:58 Sensors located 0.420 mm beneath the surface. Visual observation. 
14:01 EPA boat passing at medium speed and full-
wake. (Moving upstream.) 
 
14:02 EPA boat drifting slowly upstream.  
14:04 Small boat impact probe supports .  
14:05 Remove YSI6600 probe.  
14:12 Stop ADV data logging.  
 
Note : 
(1) : approximate time (personal watch). 
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Fig. D-1 - Time variations of salinity (ppt) and fluorescence (%FS) measured by the YSI6600 water 
quality probe on 4 April 2003 
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Fig. D-2 - Time variations of chlorophyll (µg/L) and water temperature (Celsius) measured by the 
YSI6600 water quality probe on 4 April 2003 
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Fig. D-3 - Time variations of conductivity (µS/cm) and dissolved oxygen content DO (%) measured 
by the YSI6600 water quality probe on 4 April 2003 
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Fig. D-4 - Time variations of pH and turbidity (NTU) measured by the YSI6600 water quality 
probe on 4 April 2003 
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Fig. D-5 - Time variations of salinity (ppt) and depth (m) beneath the free-surface measured by the 
YSI6600 water quality probe on 4 April 2003 
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APPENDIX E - HYDRAULIC, WATER QUALITY AND ECOLOGICAL OBSERVATIONS AT 
SITES 1, 2, 3 AND 4 ON 4 APRIL 2003 -TABULAR DATA 
 
INTRODUCTION 
The field works took place on Friday 4 April 2003 at four sites along Eprapah Creek. 
Measurements were conducted between 6:00am and 6:00pm : i.e., from about a low tide to the next 
low tide. The tidal range was about 1.5 m (Table E-1). 
Sites 1, 2, 3 and 4 were operated by University of Queensland students working in groups of 9 to 10 
people (Table 2-1). Each group of students conducted a series of hydraulic, water quality and 
ecological measurements with the first reading at 6:00am and the last reading at 6:00pm. Some 
readings were taken every 15 minutes while others were taken at longer intervals (Table 2-2). The 
tabular data of each group are presented below. 
 
Table E-1 - Tide times (Brisbane bar) on Friday 4 April 2003 {Ref.: http://ntf.flinders.edu.au/cgi-
bin/tides2} 
 
Day Time Height 
(m) 
Friday 4 April 2003 04:58 0.53 
 10:49 2.02 
 17:06 0.43 
 23:17 2.20 
 
GROUP 1 DATA 
 
Location : Eprapah Creek, Victoria Point QLD - Site 1 (Left bank) 
Date : Friday 4 April 2003 between 7:00am and 6:00pm. 
Experiments by : Group 1 
Data processing by: Group 1 
Experiment 
characteristics : 
Hydraulic, water quality and ecological observations 
Instrumentation : Table 2-2. 
Comments : Group work started at 7:00am. Two groups of 5 students. Change of 
group at 12:00noon. 
AMTD 0.6 km. Located downstream of boat yards. 
 
Water quality data 
 
Time Relative 
water 
surface 
Surface 
velocity 
Air temp Water 
temp  
DO DO Turbidity Conductiv
ity 
pH 
hh:mm elevation 
(m) 
(m/s) >0 
d/s 
deg. C deg. C (mg/L) % (m) (mS/cm)  
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
7:00 0.3 -0.15  21.3     6.8 
7:15 0.33 -0.2  21.3 7 84 0.7 30.74 6.8 
7:30 0.45 -0.128  21.3   0.8 36.4 6.4 
7:45 0.57 -0.14  21.3 5 57 0.88 38.4 6.4 
8:00 0.65 -0.052  21.4   0.8 36.6 6.6 
8:15 0.77 0  21 5 57 0.62 35.28 6.6 
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8:30 0.9 0 21.6 20.8   0.7 39.4 6.8 
8:45 1.02 0 22.6 21   0.6 39.2 6.6 
9:00 1.12 0 22.6 22.2   0.8 39.6 6.4 
9:15 1.17 0.05 22.2 22.06 6 69 0.68 34.66 6.6 
9:30 1.32 0 26 23.7   0.8 34 6.6 
9:45 1.36 0.01 27.5 25.6 6 73 0.65 36 6.7 
10:00 1.25 0.02 24.1 23.4   0.67 38 6.6 
10:15 1.32 0.01 24.9 23.8 6 72 0.75 36 6.6 
10:30 1.47 0.02 25.4 24.3   0.7 38 6.8 
10:45 1.47 0.01 27.6 25.6   0.74 37.8 6.8 
11:00 1.5 0.01 27.7 25.5 6 73 0.85 37.8 6.8 
11:15 1.51 0.05 27.2 25.4   0.85 38.84 6.8 
11:30 1.51 0.01 28.1 26.2   0.8 38.74 7.2 
11:45 1.52 0.02 25 23.7 5 60 0.8 37 7 
12:00 1.4 0.1 28.9 28.1   0.8 39.14 7 
12:15 1.34 0.1 29 27 5 64 0.8 38.7 6.8 
12:30 1.31 0.14 28 27   0.63 35.32 6.6 
12:45 1.23 0.167 27.3 26.4 5 62 0.61 34.48 6.8 
13:00 1.14 0.2 28.9 26.6   0.7 35.24 6.7 
13:15 1.02 0.12 27 26.6 5 63 0.8 36.76 7 
13:30 1.05 0.14 25 24.5   0.7 35.48 6.8 
13:45 0.84 0.2 26.7 26.4 4 50 0.8 33.3 7 
14:00 0.8 0.2 27.8 24.7   0.75 33.6 7 
14:15 0.72 0.2 26 24.6   0.75 34.46 7 
14:30 0.65 0.2 25.3 24.6 5 61 0.75 35.56 6.8 
14:45 0.52 0.2 24.2 24.5 5 61 0.7 35 6.8 
15:00 0.43 0.2 23.5 24.2   0.7 35.6 7 
15:15 0.35 0.17 24.6 24.3 5 60 0.7 34 6.9 
15:30 0.27 0.15 24.6 24.2   0.65 34.54 6.8 
15:45 0.22 0.15 24.2 23.9 4 48 0.65 33.96 6.8 
16:00 0.17 0.14 23.9 23.9   0.65 33.26 6.8 
16:15 0.1 0.15 22.8 23.8   0.65 35.6 6.8 
16:30 0.05 0.15 21.8 23 4 47 0.65 36.7 6.8 
16:45 0 0.15 21.3 22.6   0.65 32.64 6.8 
17:00 -0.05 0.12 20.9 22 4 46 0.65 29.52 6.8 
17:15 -0.05 0.1 20    0.6 31.06 7 
17:30 0 0.08 19.8  4  0.6 29.74 7 
17:45 0.05 0.06 19.4    0.6 29.8 7 
18:00 0.07 0.05 19  4  0.6 29.64 7 
 
Note : negative water elevation relative to the "zero" benchmark. 
 
Fish observations 
 
Time Fish Species Bait trapping  Dip Netting   Incident
al 
hh:mm:ss  Slow 
Cover 
Fast No 
Cover 
0 m 10 m 20 m 30 m 40 m  
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
12:00:00 -         
12:30:00 Toad fish        1 
 mudskipper  1       
13:00:00 Toad fish 2        
13:30:00 bream 1        
 prawn 1        
14:00:00 prawn 1        
 Toad fish 3        
14:30:00 prawn   1      
 rainbow fish        7 
15:00:00 Toad fish        2 
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15:30:00 Toad fish        2 
 shrimp        5 
16:00:00 shrimp        7 
16:30:00 shrimp        3 
 prawn    1     
17:00:00 -         
17:30:00 shrimp        1 
18:00:00 -         
 
Note : Low fish counts ??? 
 
Bird observations 
 
Time Bird Type Latin Name Numbers Location Behaviour 
(1) (2) (3) (4) (5) (6) 
6:03 Australian White Ibis Threskiornis molucca 3 Air Flying 
7:00 Australian Magpie Gymnorhina tibicen 1 Ground Feeding 
7:02 Welcoming Swallows  3 Air Flying 
7:03 Torresian Crow Corvus orru 1 Tree Crowing loudly 
 Australian Magpie Gymnorhina tibicen 1 Tree  
7:08 Australian Magpie Gymnorhina tibicen 1 Tree Repeated Bird Calls
7:12 Australian White Ibis Threskiornis molucca 2 Air Flying 
7:13 Long billed Corellas  2 Air Flying 
7:14 Australian Magpie Gymnorhina tibicen 1 Tree Singing 
 Long billed Corellas  2 Air Flying 
7:16 Australian Magpie Gymnorhina tibicen 6 Tree Came to Singer 
7:18 Long billed Corellas  2 Air Flying 
7:19 Australian Magpie Gymnorhina tibicen 4 Ground Feeding 
7:22 Torresian Crow Corvus orru 2 Air Flying 
7:26 Australian White Ibis Threskiornis molucca 2 Air Flying 
7:28 Australian Magpie Gymnorhina tibicen 3 Air Flying 
 Welcoming Swallows  2 Air Flying 
7:40 Duck  2 Air Flying 
7:42 Duck  1 Air Flying 
7:46 Australian White Ibis Threskiornis molucca 1 Air Flying 
7:50 Torresian Crow Corvus orru 2 Tree Crowing loudly 
7:57 Australian Magpie Gymnorhina tibicen 2 Ground Feeding 
8:04 Torresian Crow Corvus orru 1 Air Flying 
 Australian Magpie Gymnorhina tibicen 3 Tree  
8:06 Welcoming Swallows  1 Air Flying 
8:09 Australian Magpie Gymnorhina tibicen 2 Air Flying 
8:11 Australian Magpie Gymnorhina tibicen 1 Tree  
8:13 Australian Magpie Gymnorhina tibicen 1 Tree  
8:16 Torresian Crow Corvus orru 80 Air Flying 
8:31 Long billed Corellas  4 Air Flying 
8:36 Torresian Crow Corvus orru 3 Tree Crowing loudly 
 Australian Magpie Gymnorhina tibicen 1 Air Flying 
8:37 Australian Magpie Gymnorhina tibicen 1 Tree Observing us 
8:42 Australian White Ibis Threskiornis molucca 1 Air Flying 
8:48 Brahminy Kite Haliastur indus 1 Air Flying 
8:56 Australian Magpie Gymnorhina tibicen 3 Ground Feeding 
9:08 Australian Magpie Gymnorhina tibicen 1 Air Flying 
9:21 Little Black Cormorant Phalacrocorax sulcirostris 3 Air Flying 
9:23 Torresian Crow Corvus orru 2 Tree  
9:28 Torresian Crow Corvus orru 1 Air Flying 
9:29 Australian Magpie Gymnorhina tibicen 1 Ground Feeding 
9:33 Australian White Ibis Threskiornis molucca 2 Air Flying 
9:36 Australian Magpie Gymnorhina tibicen 1 Ground Feeding 
9:42 Australian White Ibis Threskiornis molucca 1 Air Flying 
10:19 Osprey Pandion haliaetus 1 Air Flying 
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10:21 Great Egret  1 Air Flying 
10:22 Brahminy Kite Haliastur indus 1 Air Flying 
10:24 Rainbow Lorikeet Trichoglossus haematodus 4 Air Flying 
10:25 Brown Honey Eater  2 Tree Eating 
10:39 Torresian Crow Corvus orru 1 Tree Crowing loudly 
10:45 Stripped Honey Eater  1 Tree Singing 
10:46 Pied Currawong Strepera graculina 1 Tree  
10:54 Australian White Ibis Threskiornis molucca 1 Air Flying 
10:55 Australian White Ibis Threskiornis molucca 9 Tree Flocking 
10:56 Brahminy Kite Haliastur indus 1 Air Flying 
 Whstling Kite  2 Air Flying 
11:00 White-faced Herrons  2 Air Flying 
11:02 Australian Magpie Gymnorhina tibicen 1 Tree  
11:03 Whistling Kite  1 Air Flying 
11:04 Australian Magpie Gymnorhina tibicen 2 Ground Feeding 
11:07 Pelican  1 Air Flying 
11:09 Brahminy Kite Haliastur indus 1 Air Flying 
11:11 Welcoming Swallows  2 Air Flying 
11:18 Australian White Ibis Threskiornis molucca 1 Air Flying 
11:42 Brahminy Kite Haliastur indus 1 Air Flying 
11:48 Australian Magpie Gymnorhina tibicen 2 Ground Feeding 
11:52 Torresian Crow Corvus orru 1 Air Flying 
12:30 Little Black Cormorant Phalacrocorax sulcirostris 1 Air Flying 
 Pied Currawong Strepera graculina 2 ground chasing one another
13:00 Osprey Pandion haliaetus 1 Air Flying 
 Brahminy Kite Haliastur indus 1 Air Hunting 
 Pied Currawong Strepera graculina 2 ground scavenging 
13:45 Torresian Crow Corvus orru 1 air  Flying 
14:00 Pied Currawong Strepera graculina 1 Tree Feeding 
 Willoe Wagtail Rhipidura leucophrys 1 Tree Observing 
14:15 Australian Magpie Gymnorhina tibicen 2 Tree scavenging 
 Pied Currawong Strepera graculina 2 Air Flying 
 Grey Fantail Rhipidura fuliginosa 1 Tree Observing 
14:30 Australian White Ibis Threskiornis molucca 2 Waters edge scavenging 
15:00 Rainbow Lorikeet Trichoglossus haematodus 4 Air Flying 
15:30 Pied Currawong Strepera graculina 3 ground Feeding 
 Masked lapwing Vanellus miles 2 ground Calling 
 Australian White Ibis Threskiornis molucca 6 Waters edge scavenging 
16:00 Torresian Crow Corvus orru 2 air  Flying 
16:30 Little Black Cormorant Phalacrocorax sulcirostris 3 Air Flying 
 Torresian Crow Corvus orru 1 air  Flying 
 Brahminy Kite Haliastur indus 1 Air Hunting 
 Rainbow Lorikeet Trichoglossus haematodus 1 Tree Calling 
17:00 Australian White Ibis Threskiornis molucca 8 Waters edge scavenging 
17:20 Brahminy Kite Haliastur indus 1 Air Hunting 
17:45 Rainbow Lorikeet Trichoglossus haematodus 2 Air Flying 
 Australian White Ibis Threskiornis molucca 9 waters edge/air scavenging/flying 
 
Notes : Group change at 12:00 noon; Low bird counts ??? Accuracy of morning bird observations 
??? 
 
Wildlife observations 
 
Time Animal Type Numbers Location Behaviour 
(1) (2) (3) (4) (5) 
12:30 Yellow Butterfly 1 air flying 
 crab claw 1 ground dead 
12:50 cricket ? bushes calling 
13:00 small gray crab 19 ground walking 
16:00 fiddler crab 2 ground walking 
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16:35 Dragonfly 1 air flying 
17:00 koala 1 tree sleeping 
 
Notes : Group change at 12:00 noon; Low wildlife counts ??? 
 
GROUP 2 DATA 
 
Location : Eprapah Creek, Victoria Point QLD - Site 2 (Right bank) 
Date : Friday 4 April 2003 between 6:00am and 6:00pm. 
Experiments by : Group 2 
Data processing by: Group 2 
Experiment 
characteristics : 
Hydraulic, water quality and ecological observations 
Instrumentation : Table 2-2. 
Comments : Group work started at 6:00am. Change of water quality sampling site 
around 9:00am. 
AMTD 2 km. Located downstream of Victoria Point Sewage Treatment 
Plant and upstream of boat yards. 
 
Water quality data 
Hydraulic data 
 
Time Surface 
velocity 
Depth 
hh:mm (m/s) (m) 
(1) (2) (3) 
6:00 -0.204 0.47 
6:15 -0.199 0.51 
6:30 -0.211 0.56 
6:45 -0.202 0.61 
7:00 -0.179 0.68 
7:15 -0.212 0.78 
7:30 -0.234 0.88 
7:45 -0.229 0.99 
8:00 -0.226 1.11 
8:15 -0.244 1.23 
8:30 -0.216 1.36 
8:45 -0.203 1.5 
9:00 -0.153 1.59 
9:15 -0.125 1.67 
9:30 0.060 1.75 
9:45 -0.056 1.86 
10:00 -0.070 1.9 
10:15 -0.255 1.94 
10:30 -0.080 1.97 
10:45 0.114 2.01 
11:00 0.259 2.06 
11:15 0.156 2.04 
11:30 0.175 2.04 
11:45 0.169 2.04 
12:00 0.224 2.01 
12:15 0.235 1.92 
12:30 0.312 1.85 
12:45 0.279 1.79 
13:00 0.313 1.7 
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13:15 0.284 1.58 
13:30 0.353 1.51 
13:45 0.322 1.41 
14:00 0.324 1.33 
14:15 0.343 1.2 
14:30 0.309 1.15 
14:45 0.306 1.05 
15:00 0.296 0.96 
15:15 0.318 0.88 
15:30 0.327 0.79 
15:45 0.278 0.72 
16:00 0.285 0.67 
16:15 0.309 0.6 
16:30 0.278 0.56 
16:45 0.311 0.51 
17:00 0.230 0.47 
17:15 0.181 0.43 
17:30 0.219 0.41 
17:45 0.202 0.39 
18:00 0.161 0.38 
 
Water quality data 
 
Time   Surface data    Bottom data  Air 
hh:mm Temp. pH Conducti
vity 
DO DO Temp. 
(DO 
water 
sample) 
Temp. pH Conducti
vity 
Turbidity 
(Secchi 
disk) 
Temp. 
 (ºC)  (mS/cm) (mg/L) % 
saturation
(ºC) (ºC)  mS/cm (m) (ºC) 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 
6:00 20.1 6.4 18.33 7 85 23 20.4 6.4 23.94 0.63 15.5 
6:15 20.4 6.4 18.72 7 85 23 20.5 6.4 26.01 0.63 16 
6:30 20.6 6.4 19.02 6 72.5 22 20.5 6.4 25.02 0.53 16.5 
6:45 20.9 6.4 21 8 95 23 21 6.4 27.6 0.63 18 
7:00 21 6.6 22.5 9 107.5 22 22 6.8 33.6 0.53 18 
7:15 21.1 6.8 21.9 7 85 22.5 22 6.8 32.7 0.6 19 
7:30 22.2 6.8 24.72 6 75 23 21.4 7 34.89 0.56 19 
7:45 22.3 6.8 28.65 7 85 22.5 23.2 7 36 0.67 21 
8:00 22.8 6.6 32.01 7 85 23 23.2 6.8 30.57 0.66 23.5 
8:15 23.6 6.8 32.04 8 95 23 22.8 6.8 31.11 0.65 21.5 
8:30 23.2 6.8 32.46 6 75 23 21.9 7 33.9 0.55 22 
8:45 24.5 6.8 33.45    22.3 6.8 34.86 0.55 23 
9:00 26.1 6.8 33.96 5 62.5 24 24.8 6.8 37.02 0.77 24 
9:15 27.5 6.8 34.05    25 6.8 38.28 0.56 22.5 
9:30 27.8 6.8 34.59 8 100 24 25.2 6.8 35.25 0.62 26 
9:45 27.7 6.8 31.71    25.1 6.8 42.33 0.9 23 
10:00 24.2 6.8 36.84 7 87.5 24 23.8 6.8 42.06 0.88 24 
10:15 24.5 6.8 37.14    25.2 6.8 41.58 0.66 26 
10:30 27 6.8 37.62 8 100 24.5 26.7 6.8 42.75 0.82 25 
10:45 26.5 6.8 34.35    26 6.8 40.65 0.78 25 
11:00 26.6 6.8 37.2 8 100 25 26.8 6.8 41.04 0.79 27 
11:15 26.8 6.8 32.85    27.2 6.8 35.67 0.72 25 
11:30 27.1 6.8 35.37 8 102.5 25.5 27.2 6.8 48.3 0.64 25 
11:45 24.2 6.8 35.4    26.5 6.9 38.43 0.66 28 
12:00 25 6.8 45.87 8 100 25 25.9 6.8 43.23 0.79 29 
12:15 25.8 6.7 33.36    25.7 6.6 36 0.8 25 
12:30 26.7 6.6 33.06 7 90 25.5 26.1 6.7 47.04 1 26 
12:45 27 6.8 28.71    28.4 7 37.92 0.7 27 
13:00 25.8 6.6 33.45 8 100 25 26.6 6.7 40.44 0.8 26.5 
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13:15 25.2 6.7 34.05    25.2 6.8 33.9 0.77 19.5 
13:30 25.9 6.8 34.53 7 87.5 24.5 25.5 6.8 34.77 0.6 24.5 
13:45 24.7 6.8 29.4    24.8 6.9 34.95 0.82 20 
14:00 26.7 6.8 31.8 6 77.5 25 26.4 7 33.99 0.58 20 
14:15 24.4 6.7 28.8    23.8 6.8 32.01 0.67 20 
14:30 24.3 6.8 28.14 6 75 24 24.2 6.8 35.16 0.7 24 
14:45 23.8 6.7 27.09    24 6.8 34.14 0.63 22.5 
15:00 24.2 6.7 26.67 6 75 24 23.7 6.7 30.96 0.64 19 
15:15 24 6.8 26.22    23.7 6.8 29.52 0.61 23 
15:30 21.6 6.8 27.66 6 75 24 32.8 6.8 33.9 0.62 21.5 
15:45 21.6 6.8 26.85    22.4 6.9 31.44 0.75 23 
16:00 21.7 6.7 24.96 6 75 24 21.6 6.8 33.99 0.67 21 
16:15 21.9 6.6 22.11    21.8 6.8 27.84 0.58 20 
16:30 21.8 6.8 24.87 6 75 24 21.9 6.8 26.88 0.73 22 
16:45 21 6.6 25.23    21.5 6.9 31.62 0.56 20 
17:00 21.6 6.8 27.81 7 85 23 21.5 6.8 29.46 0.66 21 
17:15 21.3 6.8 27.06    21.4 7 28.62 0.6 20.5 
17:30 20.9 6.6 26.04 6 75 23 21.2 6.7 31.8 0.6 20.5 
17:45 20.4 6.7 25.62    20.9 6.8 28.83 0.75 20 
18:00 20.2 6.7 24.63 6 75 23 21.1 6.7 28.26 0.7 20.5 
 
Notes : 
Water samples were taken both next to the surface (i.e. 0.2 m beneath) and next to the river bottom. 
DO titration tests conducted only on surface water sample. 
 
Fish observations 
 
Fig. E-1 - Sketch of fish sampling sites with water elevation benchmark (pole BM) (Site 2) 
 
 
 
Site Cover Remarks 
1 Cover  
2 No cover  
3 No cover  
4 No cover  
5 Cover  
E-8 
6 No cover Next to benchmark pole. 
7 Cover  
8 Cover  
 
Summary 
Fish species Remark Number 
caught 
(1) (2) (3) 
Fish species caught on 4 Apr. 2003   
1) Agassiz's Glassfish Native  15 
2) Yellow Perchlet Native  32 
3) Pacific blue eye Native  47 
4) Banded Toado eye Native  10 
5) Krefft Goby Native  4 
6) Mosquitofish Exotic 2 
7) Bream Native  1 
Total  111 
Fish species seen but not caught   
1) Mullet Native   
2) Bream Native  
Others   
1) Fiddler crab Native several 
2) Mud Crab Native  
3) Shrimps/prawns Native numerous 
 
Event Bait trapping Dip netting 
(1) (2) (3) (4) (5) (6) 
Time at start 600hrs  600hrs 
Time at finish 620hrs  620hrs 
Position 6 (No cover)  5
Fish species Slow/no 
cover 
Slow/Cover Left bank Mid-
stream 
Right 
bank 
Glassfish 0 - 1 0 - 
Time at start 630hrs  630hrs 
Time at finish 650hrs  650hrs 
Position 7 (cover)  6
Fish species Slow/no 
cover 
Slow/Cover Left bank Mid-
stream 
Right 
bank 
Glassfish - 0 2 0 - 
Time at start 700hrs  700hrs 
Time at finish 720hrs  720hrs 
Position 3 (no cover)  2
Fish species Slow/no 
cover 
Slow/Cover Left bank Mid-
stream 
Right 
bank 
Glassfish 0 - 3 0 - 
Mosquito fish 0 - 2 0 - 
Shrimp 0 - 4 0 - 
Time at start 730hrs  730hrs 
Time at finish 750hrs  750hrs 
Position 1 (cover)  4
Fish species Slow/no 
cover 
Slow/Cover Left bank Mid-
stream 
Right 
bank 
Glassfish - 0 4 0 - 
Time at start 800hrs  800hrs 
Time at finish 820hrs  820hrs 
Position 8 (cover)  7
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Fish species Slow/no 
cover 
Slow/Cover Left bank Mid-
stream 
Right 
bank 
Banded Toado - 0 1 0 - 
Glass fish - 0 5 0 - 
Time at start 830hrs  830hrs 
Time at finish 850hrs  850hrs 
Position 4 (no cover)  6
Fish species Slow/no 
cover 
Slow/Cover Left bank Mid-
stream 
Right 
bank 
Banded Toado - 0 2 0 - 
Time at start 900hrs  900hrs 
Time at finish 920hrs  920hrs 
Position 1 (cover)  5
Fish species Slow/no 
cover 
Slow/Cover Left bank Mid-
stream 
Right 
bank 
Yellow 
Perchlet 
- 7 2 - - 
Kreffts Goby - 0 2 - - 
Shrimp - 0 12 - - 
Time at start 930hrs  930hrs 
Time at finish 950hrs  950hrs 
Position 2 (no cover)  4
Fish species Slow/no 
cover 
Slow/Cover Left bank Mid-
stream 
Right 
bank 
Banded Toado 1 - 0 - - 
* A 180mm Mullet was noticed at position 6   
Time at start 1000hrs  1000hrs 
Time at finish 1020hrs  1020hrs 
Position 7 (cover)  3
Fish species Slow/no 
cover 
Slow/Cover Left bank Mid-
stream 
Right 
bank 
Banded Toado - 1 0 - - 
Yellow 
Perchlet 
- 1 0 - - 
Time at start 1030hrs  1030hrs 
Time at finish 1050hrs  1050hrs 
Position 3 (no cover)  6
Fish species Slow/no 
cover 
Slow/Cover Left bank Mid-
stream 
Right 
bank 
Yellow 
Pearchlet 
2 - 1 - - 
Banded Toado 2 - 0 - - 
Shrimp 0 - 2 - - 
* A school of shrimps and prawns were noticed at 
position 7  
 
Time at start 1100hrs  1100hrs 
Time at finish 1120hrs  1120hrs 
Position 8 (cover)  7
Fish species Slow/no 
cover 
Slow/Cover Left bank Mid-
stream 
Right 
bank 
Yellow 
Pearchlet 
- 2 1 - - 
Pacific Blue 
Eyes 
- 0 13 - - 
Time at start 1130hrs  1130hrs 
Time at finish 1150hrs  1150hrs 
Position 4 (no cover)  2
E-10 
Fish species Slow/no 
cover 
Slow/Cover Left bank Mid-
stream 
Right 
bank 
Pacific Blue 
Eyes 
0 - 3 - - 
* A 150mm long Bream was caught by 2 leisure-fishermen at 
Position 1 
Time at start 1200hrs  1200hrs 
Time at finish 1220hrs  1220hrs 
Position 1 (cover)  8
Fish species Slow/no 
cover 
Slow/Cover Left bank Mid-
stream 
Right 
bank 
Yellow 
Pearchlet 
- 12 0 - - 
Banded Toado - 2 0 - - 
*Shrimp - 0 2 - - 
* 2 Mud crabs were caught at Position 1   
Time at start 1230hrs  1230hrs 
Time at finish 1250hrs  1250hrs 
Position 2 (no cover)  4
Fish species Slow/no 
cover 
Slow/Cover Left bank Mid-
stream 
Right 
bank 
Yellow 
Pearchlet 
0 - 1 - - 
Banded Toado 1 - 0 - - 
Pacific Blue 
Eyes 
0 - 22 - - 
Time at start 1300hrs  1300hrs 
Time at finish 1320hrs  1320hrs 
Position 5(cover)  3
Fish species Slow/no 
cover 
Slow/Cover Left bank Mid-
stream 
Right 
bank 
Pacific Blue 
Eyes 
- 0 3 - - 
Time at start 1330hrs  1330hrs 
Time at finish 1350hrs  1350hrs 
Position 6 (no cover)  2
Fish species Slow/no 
cover 
Slow/Cover Left bank Mid-
stream 
Right 
bank 
Krefft Goby 0 - 2 - - 
*Shrimp 1 - 1 - - 
Time at start 1400hrs  1400hrs 
Time at finish 1420hrs  1420hrs 
Position 3(no cover)  6
Fish species Slow/no 
cover 
Slow/Cover Left bank Mid-
stream 
Right 
bank 
Pacific Blue 
Eye 
0 - 1 - - 
*Shrimp 0 - 2 - - 
Time at start 1430hrs  1430hrs 
Time at finish 1450hrs  1450hrs 
Position 8 (cover)  2
Fish species Slow/no 
cover 
Slow/Cover Left bank Mid-
stream 
Right 
bank 
Pacific Blue 
Eye 
- 2 0 - - 
Yellow 
Perchlet 
- 1 0 - - 
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*Fiddler Crab - 0 1 - - 
* Plenty of Fiddler Crabs were seen at 
Position 7 
  
Time at start 1500hrs  1500hrs 
Time at finish 1520hrs  1520hrs 
Position 1 (cover)  4
Fish species Slow/no 
cover 
Slow/Cover Left bank Mid-
stream 
Right 
bank 
Pacific Blue 
Eye 
- 0 2 - - 
Time at start 1530hrs  1530hrs 
Time at finish 1550hrs  1550hrs 
Position 3 (no cover)  8
Fish species Slow/no 
cover 
Slow/Cover Left bank Mid-
stream 
Right 
bank 
Nil 0 - 0 0 - 
Time at start 1600hrs  1600hrs 
Time at finish 1620hrs  1620hrs 
Position 6 (no cover)  7
Fish species Slow/no 
cover 
Slow/Cover Left bank Mid-
stream 
Right 
bank 
Pacific Blue 
Eye 
0 - 2 0 - 
Time at start 1630hrs  1630hrs 
Time at finish 1650hrs  1650hrs 
Position 1 (cover)  2
Fish species Slow/no 
cover 
Slow/Cover Left bank Mid-
stream 
Right 
bank 
Yellow 
Perchlet 
- 1 0 0 - 
Time at start 1700hrs  1700hrs 
Time at finish 1720hrs  1720hrs 
Position 4 (no cover)  3
Fish species Slow/no 
cover 
Slow/Cover Left bank Mid-
stream 
Right 
bank 
Nil 0 - 0 0 - 
Time at start 1730hrs  1730hrs 
Time at finish 1750hrs  1750hrs 
Position 8 (cover)  5
Fish species Slow/no 
cover 
Slow/Cover Left bank Mid-
stream 
Right 
bank 
Nil - 0 0 0 - 
*Shrimp - 0 2  - 
 
Note : Position number : see Figure E-1. 
 
Bird observations 
 
Ref. Time Bird Type Number Location 
(Flying, Ground, 
Tree, Water) 
Behaviour 
(eg Feeding) 
(1) (2) (3) (4) (5) (6) 
1 6:30am Crow (1) 2 Flying  
2  Rainbow Lorikeet (2) 9 Flying  
3  Long Billed Corellas (3) 1 Flying  
4  Rainbow Lorikeet 2 Flying  
5  Rainbow Lorikeet 2 Flying  
E-12 
6  Crow 3 Flying  
7  Sacred Ibis (Australian) (4) 2 Perched on Branch Resting 
8  Pardalotes (Chippies) (5) 5 On the tree Mating, Landing 
9 7:00am Spur Wing Plovers (6) 1 Flying  
10 7:07am Grey Fan Tail (7) 1 On the tree  
11  Brown Honey Eater (8) 1 Flying  
12  Long Billed Corellas (9) 7 Flying  
13  Bared Shouldered Dove (10) 1 Sound  
14 7:15am Collared Kingfisher (11) 1 Perched on Branch  
15  Sacred Ibis (Australian) 1 Flying  
16  Honey Eater (varied) (12) 1 Perched  
17  Warbler Mangrove (13 )  Sound  
18  Grey Strike Thrush (14)  Sound  
19  Pied Cormorants (15) 1 Flying  
20  Australian Darter (16 ) 1 Flying  
21  Spur Wing Plover 4 Flying  
22 7:30am Rainbow Lorikeet 2 Flying  
23  Spangled Drongo (17) 1 Perched on Branch  
24  Sacred Ibis (Australian) 1 Flying  
25 7:45am Paled Head Rosalle (18)  Sound  
26  Whip Birds (19 )  Sound  
27  Paled Head Rosalle 2 Perched  
28  Crow 1 Flying  
29 8:00am White Breasted Wood Swallow 
(20) 
2 Flying High  
30  Collared Kingfisher 1 Perched on Branch  
31  Rainbow Lorikeet 2 Flying  
32 8:15am Little Black Cormorants Flock 
(50-60) 
Flying  
33  Sacred Ibis (Australian) 1 Flying  
34  Sacred Ibis (Australian) 1 Flying  
35  Rainbow Lorikeet 2 Flying  
36 9:00am Sacred Ibis (Australian) 3 Flying  
37  Long Billed Corellas 1 Flying  
38  Rufous Whistler (21) 1 Near Branches Chasing honey eaters 
39  White Throater Honey Eater (22) 3 Near Branches  
40  Crows 6 Flying  
41  Satin Fly Catcher (23) 1 Flying  
42 9:59am Sacred Ibis (Australian) 1 Flying  
43 10:20am Little Black Cormorants 3 Water Fishing 
44 11:01am Sacred Ibis (Australian) 1 Flying  
45 11:01am White Breasted Wood Swallow 
(24) 
3 Flying High  
46  Crow 2 Flying  
47 11:19am Honey Eater 2 Flying  
48  Sacred Ibis (Australian) 1 Flying  
49  Spur Wing Plovers 1 Flying  
50 11:24am Sacred Ibis (Australian) 1 Flying  
51  Little Black Cormorants 1 Flying  
52  Sacred Ibis (Australian) 1 Flying  
53 12:00pm Little Black Cormorants 1 Flying  
54 12:17pm Bria Mini (25) 1 Flying  
55 12:22pm Bria Mini 1 Flying  
56  Whistling Kite (26 ) 1 Flying  
57 1:30pm Sacred Ibis (Australian) 1 Flying  
58 1:52pm Sacred Ibis (Australian) 4 Flying  
59 1:58pm Bria Mini 1 Flying  
60  Great Egret (27) 1 Ground Feeding 
61 2:30pm Bar Shouldered Dove 1 Ground  
62  Galah (28) 2 Flying  
63 3:05pm Great Egret 1 Ground Feeding 
64  Great Egret 1 flying  
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65 3:15pm Crow 2 Flying  
66 3:21pm Little Black Cormorants 1 Flying  
67 3:24pm Spur Wing Plover 1 Flying  
68 3:24pm Great Egret 1 Water Feeding 
69 4:15pm Crow 2 Flying  
70 4:25pm Great Egret 1 Water Feeding 
71 5:20pm Bar Shouldered Dove 1 Ground  
72 5:30pm Little Black Cormorants 1 Flying  
73 5:32pm Little Black Cormorants 1 Flying  
74 5:32pm Rainbow Lorikeet 4 Flying  
75 5:35pm Spur Wing Plover 3 Flying Toward Mangrove 
 
Notes : 
28 species of bird observed. More than 180 birds observed on 4 Apr. 2003 between 6:00am and 
6:00pm 
This table reflects observed field data. Corrections regarding species’ names were later made upon 
the recommendation of ecological experts. 
 
Wildlife observations 
 
Time Type Number Location Behaviour 
(1) (2) (3) (4) (5) 
All day Mosquito depend everywhere flying 
6:50 Dragon fly 1 tree flying 
7:00 March fly 2 ground flying 
7:13 Dragon fly 2 tree flying 
8:10 Dragon fly 1 tree flying 
8:20 Butterfly (can't define) 1 tree flying 
8:36 Dragon fly 2 tree flying 
8:38 Common Aeroplane (kind of butterfly) 1 tree flying 
9:00 Bee (can't define ) 1 grass flying 
9:21 Butterfly (can't define) 2 tree flying 
9:27 Dragon fly 1 tree flying 
9:46 March fly 1 ground flying 
9:47 Bee (can't define ) 1 tree flying 
10:01 Common Eggfly (kind of butterfly) 1 tree flying 
10:37 Butterfly (can't define) 1 tree flying 
10:39 Dragon fly 1 tree flying 
10:44 Dragon fly 1 tree flying 
10:46 Butterfly (can't define) 1 tree breeding 
11:10 Skink (lizard) 1 ground running 
11:12 Dragon fly 2 tree flying 
11:20 Butterfly (can't define) 1 tree flying 
11:25 Bee (can't define ) 1 tree flying 
11:29 March fly 2 ground flying 
12:01 March fly 1 ground flying 
12:05 Common Aeroplane (phaedyma sheperdi 
butterfly) 
1 tree flying 
12:09 Common Crow (euploea core butterfly) 1 tree flying 
12:23 Dragon fly 2 tree flying 
12:45 Dragon fly 1 tree flying 
13:08 Dragon fly 1 tree flying 
13:15 Bee (can't define ) 1 tree flying 
13:34 Butterfly (can't define) 2 tree flying 
13:46 Dragon fly 2 tree flying 
14:01 Common grass yellow (Eurema hecabe 
buterfly) 
1 tree flying 
14:13 March fly 1 ground flying 
14:41 Common Crow (euploea core butterfly) 2 tree flying 
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14:55 Butterfly (can't define) 2 tree flying 
15:04 Butterfly (can't define) 1 tree breeding 
15:09 Dragon fly 1 tree flying 
15:35 Butterfly (can't define) 1 tree flying 
15:55 Bee (can't define ) 1 tree flying 
16:09 Common Eggfly (hypolimnas bolina butterfly) 1 tree flying 
16:31 Dragon fly 2 tree flying 
16:55 Dragon fly 2 tree flying 
17:11 March fly 1 ground flying 
17:19 Dragon fly 1 tree flying 
17:30 Dragon fly 3 tree flying 
17:43 Dragon fly 1 tree flying 
 
Notes 
More than 60 insects were observed on 4 Apr. 2003 between 6:00am and 6:00pm. At least 8 species 
recognised. 
One skink observed. 
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GROUP 3 DATA 
 
Location : Eprapah Creek, Victoria Point QLD - Site 3 (Left bank) 
Date : Friday 4 April 2003 between 6:00am and 6:00pm. 
Experiments by : Group 3 
Data processing by: Group 3 and H. CHANSON 
Experiment 
characteristics : 
Hydraulic, water quality and ecological observations 
Instrumentation : Table 2-2. 
Comments : Group work started at 6:00am. 
AMTD 3.1 km. Located 500 m upstream of Victoria Point Sewage 
Treatment Plant. 
 
Water quality data 
 
Time Water 
Level 
Surface 
Velocity 
Water 
Temperature
Dissolved 
Oxygen 
Turbidity 
Secchi disk
Conductivit
y 
Salinity 
(1) 
pH 
hh:mm:ss m m/s °C mg/L m mS/cm ppt  
(1) (2) (3) (4) (5) (6) (7) (8) (9) 
6:15:00 0.39 0.0043 20.4 4 0.550 5.03 2.99 6.4 
6:30:00 0.45 0.033 19.4 - 0.550 5.78 3.55 6.4 
6:45:00 0.5 0.017 22.5 4 0.750 6.28 3.61 6.4 
7:00:00 0.57 0.014 19.9 - 0.600 4.65 2.78 6.4 
7:15:00 0.675 0.00089 19.5 5 0.600 4.69 2.83 6.6 
7:30:00 0.78 0.00035 18.8 - 0.600 3.29 1.98 6.8 
7:45:00 0.91 0 19.7 4 0.500 4.94 2.98 6.4 
8:00:00 1.02 0 19.4 - 0.700 3.65 2.18 6.6 
8:15:00 1.18 0 20.1 6 0.570 3.03 1.76 6.6 
8:30:00 1.27 0.00068 20.5 - 0.600 3.45 2.00 6.6 
8:45:00 1.41 0.053 20.9 5 0.700 2.76 1.56 6.6 
9:00:00 1.52 0.048 20.9 - 0.700 2.53 1.43 6.6 
9:15:00 1.57 0.038 21.7 5 0.750 3.06 1.71 6.6 
9:30:00 1.67 0.044 22 - 0.800 2.52 1.39 6.4 
9:45:00 1.73 0.032 22.5 5 0.800 2.16 1.16 6.4 
10:00:00 1.81 0.04 23.1 - 0.700 1.99 1.05 6.4 
10:15:00 1.83 0.043 24.3 4 0.800 2.24 1.16 6.4 
10:30:00 1.92 0 26.3 - 0.950 1.84 0.91 6.4 
10:45:00 1.97 0 27.1 6 0.620 1.96 0.95 6.6 
11:00:00 1.96 0.029 24.9 - 0.800 2.09 1.07 6.6 
11:15:00 1.91 0.033 26.1 5 0.800 2.12 1.06 6.6 
11:30:00 1.92 0.043 26.2 - 0.825 1.88 0.93 6.4 
11:45:00 1.92 0.05 24.7 4 0.800 4.78 2.57 6.6 
12:00:00 1.99 0.053 28.4 - 1.100 1.99 0.94 6.4 
12:15:00 1.77 0.044 27.7 4 1.000 1.75 0.84 6.6 
12:30:00 1.72 0.063 29 - 0.800 2.35 1.11 6.4 
12:45:00 1.69 0.04 28.1 3 0.900 2.56 1.24 6.6 
13:00:00 1.58 0.091 25.8 - 0.950 2.62 1.33 6.6 
13:15:00 1.45 0.1 24.7 4 0.900 4.00 2.13 6.6 
13:30:00 1.39 0.11 24.4 - 1.100 5.21 2.84 6.6 
13:45:00 1.25 0.043 27.2 4 1.000 5.10 2.61 6.4 
14:00:00 1.19 0.071 26.4 - 1.050 5.25 2.74 6.6 
14:15:00 1.08 0.063 25.5 3 0.950 4.96 2.63 6.6 
14:30:00 1 0.056 25.1 - 1.000 3.80 2.00 6.4 
14:45:00 0.91 0.067 24 3 0.500 4.40 2.39 6.6 
15:00:00 0.85 0.067 23.5 - 0.850 4.48 2.46 6.6 
15:15:00 0.75 0.077 22.7 4 0.900 4.71 2.65 6.6 
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15:30:00 0.68 0.067 22.3 - 1.000 4.85 2.75 6.6 
15:45:00 0.57 0.053 22.2 4 0.670 5.94 3.43 6.6 
16:00:00 0.51 0.077 22.2 - 0.600 6.60 3.83 6.6 
16:15:00 0.48 0.071 21.5 4 0.700 7.43 4.42 6.6 
16:30:00 0.42 0.056 21.7 - NA 7.10 4.19 6.6 
16:45:00 0.4 0.083 21.5 3 NA 7.16 4.25 6.6 
17:00:00 0.38 0.077 21.2 - NA 8.33 5.03 6.6 
17:15:00 0.33 0.063 21.4 4 NA 9.47 5.75 6.6 
17:30:00 0.3 0.05 21.1 - NA 10.00 6.14 6.6 
17:45:00 0.27  21.1 3 NA 9.11 5.55 6.6 
18:00:00 0.27  21.3 - NA 8.71 5.27 6.6 
 
Note : (1) : calculated (e.g. RILEY and SKIRROW 1965). 
 
Time Air 
Temp. 
Wind Sky Water 
surface
Flow Surface 
Slicks 
Offensive 
odours 
Floating 
Matter 
Suspende
d Matter 
Appearan
ce 
Dead 
Fauna 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 
6:15:00 M N S F T N N N N M N 
6:30:00 M N S F T S N N N O N 
6:45:00 M N S F T S N S N M N 
7:00:00 M N S F T H N S S M N 
7:15:00 M N S F T H N S S O N 
7:30:00 M N S F T H N S S M N 
7:45:00 M N S F T H N S S M N 
8:00:00 M N S F T H N S S M N 
8:15:00 M N S F T H N S S M N 
8:30:00 M N S F T H N S S M N 
8:45:00 M N S F T H N S S M N 
9:00:00 M N S F T H N S N M N 
9:15:00 M L S F T H N S S O N 
9:30:00 M L S F T H N S S O N 
9:45:00 M L S F T H N S S O N 
10:00:00 M L S F T H N H S O N 
10:15:00 M N S F T H N S S M N 
10:30:00 M L S F T S N H S M N 
10:45:00 M L S F T H N H S M N 
11:00:00 M L S F T S N H S M N 
11:15:00 M L S F T S N H S M N 
11:30:00 M L S F T S N H S M N 
11:45:00 M L S F T S N H S M N 
12:00:00 M L S F T S N H S M N 
12:15:00 M N S F T VS N S S M N 
12:30:00 M L S F T VS N H S M N 
12:45:00 M L S F T VS N H S M N 
13:00:00 M N O F T N N S S M N 
13:15:00 M L O F T N N S S M N 
13:30:00 M L S F T N N S S M N 
13:45:00 M N S F T N N S S M N 
14:00:00 M M O F T N N S S M N 
14:15:00 M L S F T N N VS S M N 
14:30:00 M L O F T N N VS S M N 
14:45:00 M L S F T N N S S M N 
15:00:00 M L S F T N N S S M N 
15:15:00 M M O F T N N VS S M N 
15:30:00 M L O F T N N VS S M N 
15:45:00 M L O F T N N S S M N 
16:00:00 M L O F T N N S S M N 
16:15:00 M L O F T N N S S M N 
16:30:00 M L O F T N N S S M N 
16:45:00 M L O F T N N S S M N 
E-17 
17:00:00 C N O F T N N N S M N 
17:15:00 M L O F T N N N S M N 
17:30:00 M L O F T N N N N C N 
17:45:00 M L O F T N N N S M N 
18:00:00 M N O F T N N N S M N 
 
Notes : 
Air temperature : C = Cold, M = Mild, H = Hot. 
Wind : L = Light, M = Medium, H = Heavy. 
Sky : S = Suny, O = Overcast. 
Water surface : F = Flat, C = Choppy, R = Rough. 
Flow : T = tidal. 
Surface slicks : N = Nil, S = Slight, H = Heavy. 
Offensive oddours : N = Nil, S = Slight, H = Heavy. 
Floating matter : N = Nil, S = Slight, H = Heavy. 
Suspended matter : N = Nil, S = Slight, H = Heavy. 
Appearance : C =Clean, M = Murky, O = Opaque. 
Dead fauna : N = Nil, P = Present. 
 
Fish observations 
 
Time Fish type Number 
Caught 
Native or 
Exotic 
Observed 
hh:mm:ss Common Name  N or E  
(1) (2) (3) (4) (5) 
6:30:00 Bony Bream 5 N  
 Australian Smelt 1 N  
7:30:00 Flat Headed Gudgeon 1 N  
9:00:00 Bony Bream 2 N  
 Branded Toad Fish   YES 
10:00:00 Australian Smelt 7 N  
 Bony Bream 1 N  
10:30:00 Yellow Perchlet 20 N  
12:45:00 Swordtail 8 E  
13:05:00 Swordtail 1 E  
15:45:00 Mullet  N YES 
16:00:00 Swordtail 40 E  
 Shrimp 2   
 Brown Trout ?? 1 E  
 
Note : 
More than 7 species of fish observed on 4 Apr. 2003 between 6:00am and 6:00pm 
 
Bird observations 
Summary 
Birds Observed through out the day Number 
(1) (2) 
Grey Fantail 6 
Yellow Robin 17 
Pidgeon 2 
Galah 5 
Mistletoe bird 1 
Grey Shrike - thrush 3 
Honey Eater 1 
Rufous Whistler 6 
Silver Eye 3 
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Kookaburra 3 
 
Detailed observations 
 
Time Bird Number Location Behaviour 
   Flying, Ground, 
Tree, Water 
 
(1) (2) (3) (4) (5) 
7:15 Grey Fantail 3 F Jumpy 
 Yellow Robin 8 F Fighty 
7:40 Pidgeon 2 G Feeding 
7:43 Galah 5 F Travel 
7:26 Mistletoe bird 1 T Looking about 
7:48 Grey Shrike - thrush 2 T Looking about 
8:36 Honey Eater 1 T Upset ? 
8:37 Rufous Whistler 2 T 
8:41 Silver Eye 2 T Feeding 
8:44 Grey Fantail 1 T 
9:10 Silver Eye 1 T 
9:13 Rufous Whistler 3 T 
9:14 Tello Robin 5 F 
9:21 Grey Fantail 1  
9:55 Rufous Whistler 1 F 
9:57 Grey Shrike - thrush 1 T 
14:45 Yellow Robin 1 F Flight 
14:45 Grey Fantail 1 T/F Jumpy/Chasing 
14:50 Yellow Robin 2 F Travel 
15:10 Kookaburra 1 T Sitting 
15:50 Yellow Robin 3 T Jumpy 
14:10 Kookaburra 2 G Fighting 
 
Wildlife observations 
 
Fauna observed through out the day Number 
(1) (2) 
Common Green Tree Snake (11:50) 1 
Mosquito millions 
 
Note : Site subjected to mosquito outbreak between late January to end of March 2003. 
 
GROUP 4 DATA 
 
Location : Eprapah Creek, Victoria Point QLD - Site 4 (Left bank) 
Date : Friday 4 April 2003 between 6:00am and 6:00pm. 
Experiments by : Group 4 
Data processing by: Group 4 and H. CHANSON 
Experiment 
characteristics : 
Hydraulic, water quality and ecological observations 
Instrumentation : Table 2-2. 
Comments : Group work started at 6:00am. 
AMTD 3.8 km. Platypus pool. Water pool unaffected by tidal effect on 
4 April 2003. 
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Water quality data 
 
Time Water 
Surface 
Elevation 
Surface 
Velocity
Temperat
ure 
Temperat
ure 
Dissolved 
Oxygen 
Turbidity
Secchi 
disk 
Conducti
vity 
Conducti
vity 
pH pH 
   Top 0.2 m   Top 0.2 m Top 0.2 m 
hh:mm m m/s ºC ºC % sat m mS/cm mS/cm   
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 
06:00 0 --- 21.1 21.5 --- 0.3 0.42 0.40 6.4 6.4 
06:15 0.004 --- 21 20.5 --- 0.3 0.42 0.39 6.4 6.4 
06:30 0.005 0 20.6 20.9 35% 0.4 0.4 0.41 6.4 6.4 
06:45 0.01 --- 20.5 20.3 --- 0.6 0.38 0.38 6.4 6.4 
07:00 0.01 --- 22 21.7 50% 0.5 0.39 0.39 6.4 6.4 
07:15 0.01 --- 20.4 20.7 --- 0.5 0.4 0.44 6.4 6.4 
07:30 0.012 --- 23.7 22.9 50% 0.45 0.38 0.38 6.4 6.4 
07:45 0.012 0.012 20.5 20.8 47% 0.5 0.4 0.43 6.4 6.4 
08:00 0.012 --- 22.2 22 --- 0.5 0.39 0.42 6.4 6.4 
08:15 0.012 --- 21.3 21.8 70% 0.4 0.42 0.43 6.4 6.4 
08:30 0.012 --- 22 21.9 --- 0.42 0.4 0.39 6.4 6.4 
08:45 0.012 --- 23.1 23.8 48% 0.5 0.39 0.39 6.4 6.4 
09:00 0.015 --- 25.7 24.8 --- 0.4 0.38 0.39 6.4 6.4 
09:15 0.015 --- 23.1 23.1 47% 0.42 0.4 0.39 6.4 6.4 
09:30 0.005 --- 24.4 23.7 --- 0.45 0.39 0.41 6.4 6.4 
09:45 0.005 --- 23.1 22.8 --- 0.45 0.4 0.39 6.4 6.4 
10:00 0.005 --- 22.5 22.3 --- 0.5 0.4 0.39 6.4 6.4 
10:15 0.005 --- 22.5 22.5 --- 0.65 0.39 0.42 6.4 6.4 
10:30 0.005 --- 23.5 22.5 --- 0.65 0.39 0.40 6.4 6.4 
10:45 0.005 --- 23.5 23 --- 0.6 0.39 0.39 6.4 6.4 
11:00 0.005 --- 22.1 22.2 --- 0.6 0.39 0.39 6.4 6.4 
11:15 0.005 --- 22.6 22.4 48% 0.62 0.39 0.42 6.4 6.4 
11:30 0.005 --- 22.8 22.7 --- 0.62 0.39 0.39 6.4 6.4 
11:45 0.005 --- 22.9 22.6 49% 0.62 0.39 0.42 6.4 6.4 
12:00 0.005 --- 22.6 22.6 --- 0.7 0.39 0.39 6.4 6.4 
12:15 0.007 --- 23.6 23.2 50% 0.62 0.39 0.43 6.4 6.4 
12:30 0.005 --- 25.6 24.4 --- 0.7 0.4 0.39 6.4 6.4 
12:45 0.005 --- 24.3 23.5 50% 0.7 0.39 0.39 6.4 6.4 
01:00 0.005 --- 23.2 23.6 --- 0.6 0.38 0.39 6.4 6.4 
01:15 0 --- 23 22.8 48% 0.6 0.39 0.40   
01:30 0 --- 22.9 22.8 --- 0.6 0.4 0.40 6.4 6.4 
01:45 0 --- 23.1 23.2 48% 0.6 0.4 0.40 6.4 6.4 
02:00 -0.005 --- 24.3 24 --- 0.6 0.39 0.43 6.4 6.4 
02:15 -0.005 --- 24 23.7 49% 0.6 0.42 0.42 6.4 6.4 
02:30 0 --- 24.1 23.7 --- 0.7 0.39 0.40 6.4 6.4 
02:45 -0.005 --- 23.6 23.3 49% 0.6 0.4 0.39 6.4 6.4 
03:00 -0.005 --- 23.5 23.4 --- 0.65 0.39 0.43 6.4 6.4 
03:15 -0.005 --- 23.6 23.3 49% 0.6 0.4 0.40 6.4 6.4 
03:30 -0.005 --- 23.1 23.1 --- 0.6 0.4 0.43 6.4 6.4 
03:45 -0.005 --- 23 23 49% 0.6 0.44 0.41 6.4 6.4 
04:00 0 --- 22.8 22.9 44% 0.65 0.4 0.43 6.4 6.4 
04:15 0 --- 22 22.1 --- 0.65 0.4 0.43 6.4 6.4 
04:30 0 --- 22.3 22.3 42% 0.62 0.39 0.39 6.4 6.4 
04:45 0.005 --- 22.2 22.5 --- 0.6 0.41 0.40 6.4 6.4 
05:00 -0.005 --- 22.7 22.6 42% 0.6 0.4 0.40 6.4 6.4 
05:15 -0.005 --- 22.3 22.6 --- 0.6 0.41 0.43 6.4 6.4 
05:30 -0.005 --- 22.1 20.9 48% 0.6 0.43 0.40 6.4 6.4 
05:45 -0.005 --- 21.9 21.3 --- 0.6 0.43 0.40 6.4 6.4 
06:00 -0.005 --- 21.5 21 48% 0.6 0.4 0.40 6.4 6.4 
 
Fish observations 
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Fig. E-2 - Sketch of fish sampling sites (Site 4) 
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Site Flow Cover Remarks 
1 Slow No cover At platform. 
2 Slow No cover  
3 Slow Cover  
4 Slow Cover Downstream of snag. 
5 Slow Cover Downstream of snag. 
6 Slow Cover  
7 Slow Cover Mid-stream. 
 
Summary of fish observations 
 
Time Specy Number Native / Exotic Remarks 
hh:mm     
(1) (2) (3) (4) (5) 
6:00 Empire gudgeon (hypeleotris 
compressa) 
1 N Bait trap. 
7:00 Firetail gudgeon (hypeleotris galii) 1 N Bait trap. 
16:00 Bullrout (notesthes robusta) 1 N Bait trap. 
6:00 to 
18:00 
Mosquito fish (gambusia holbrooki) 217 E Bait trap : 27. 
Dip net: 190. 
 
Summary of macro invertebrates observations 
 
Specy Number 
(1) (2) 
Freshwater shrimps 266 
Dragonfly nymphs 5 
Damselfly nymphs 2 
Bugs 18 
 
Note : caught by dip netting. 
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Detailed observations 
 
Site Time Bait trap   Dip net   
 hh:mm Fish species Number Exotic / 
Native
Fish species Number Exotic / 
Native 
(1) (2) (3) (4) (5) (6) (7) (8) 
1 6:20 Empire gudgeon 1 Y Water bug 3  
     Freshwater shrimp 20  
2 6:50 Mosquito fish 6 N Mosquito fish 3 N 
     Waterbug 3  
     Freshwater shrimp 20  
     Dragonfly nymph 2  
3 7:20 Mosquuito fish 3 N Waterbug 1  
  Firetail gudgeon 1 Y Freshwater shrimp 12  
     Mosquito fish 5 N 
4 7:50  0  Mosquito fish 12 N 
     Freshwater shrimp 20  
     Waterbug 1  
5 8:20 Mosquito fish 2 N Mosquito fish 4 N 
     Waterbug 3  
     Freshwater shrimp 10  
6 8:50 Mosquito fish 1 N Mosquito fish 3 N 
     Freshwater shrimp 3  
7 9:20  0  Mosquito fish 10 N 
     Waterbug 2  
     Dragonfly nymph 1  
     Freshwater shrimp 12  
1 9:50 Mosquito fish 2 N Mosquito fish 12 N 
     Water bug 1  
     Freshwater shrimps 4  
2 10:20 Mosquito fish 1 N Mosquito fish 10 N 
     Freshwater shrimp 10  
3 10:50 Mosquito fish 4 N Mosquito fish 15 N 
     Freshwater shrimps 5  
4 11:20 Mosquito fish 1 N Mosquito fish 4 N 
     Freshwater shrimps 6  
5 11:50 Mosquito fish 1 N Mosquito fish 6 N 
     Freshwater shrimps 12  
     Dragonfly nymph 1  
6 12:20 Mosquito fish 2 N Mosquito fish 8 N 
     Freshwater shrimp 12  
7 12:50 Mosquito fish 1 N Mosquito fish 7 N 
     Freshwater shrimp 8  
1 13:20 Mosquito fish 1 N Mosquito fish 11 N 
     Freshwater shrimp 20  
     Waterbug 1  
2 13:50  0  Mosquito fish 8 N 
     Freshwater shrimp 13  
3 14:20  0  Mosquito fish 7 N 
     Freshwater shrimps 13  
     Damsell fly nymph 1  
4 14:50 Mosquito fish 1 N Mosquito fish 16 N 
     Freshwater shrimp 13  
     Waterbug 1  
5 15:20  0  Mosquito fish 7 N 
     Freshwater shrimp 9  
6 15:50 Mosquito fish 1 N Mosquito fish 11 N 
     Freshwater shrimp 14  
7 16:20 Bullrout 1 Y Mosquito fish 11 N 
     Freshwater shrimp 8  
1 16:50  0  Mosquito fish 14 N 
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     Freshwater shrimp 8  
     Water bug 1  
     Damsel fly nymph 1  
2 17:20  0  Mosquito fish 8 N 
     Freshwater shrimp 7  
     Water bug 1  
3 17:50  0  Mosquito fish 5 N 
     Freshwater shrimp 7  
     Dragon fly nymph 1  
 
Bird observations 
 
Time Bird type Number Location Behaviour 
   Flying, Ground, 
Tree, Water 
(e.g. Feeding) 
hh:mm     
(1) (2) (3) (4) (5) 
6:20 Whip bird 1 T Calling 
7:10 Spangled Drongo (dicrurus bracteatus) 1 T Calling 
 Figbird (specotheres viridis) 1 T Calling 
 Lewin's Honeyeater (melipaga lewinii) 1 T Calling 
 Grey Shrike-thrush (collurincla harmonica) 1 T Calling 
 White Throated Treecreeper (cormobates 
leucophaea) 
1 T Calling 
 Tree Creeper (carnobates leucophea)    
 Spotted Pardolote 1 T Calling 
 Mistle-tow Bird 1 T Calling 
 Noisy Friabird (philemon corniculatus) 1 T Calling 
 Black-faced Cuckoo shrike (corina 
novaehollandie) 
1 T Calling 
 Magpie (gymnorhina tibicen) 1 T Calling 
 Brown Honeyeater (lichmera indistincta) 1 T Calling 
 Rainbow Lorikeet (trichoglossus haematodus) 15 F Flying overhead 
7:20 Mistletoe Bird 1 T Calling 
 Rainbow Lorikeet (trichoglossus haematodus) 10 T Calling 
 Eastern Spinebill (acanthorhynchus tenuirostris) 1 T Calling 
 Wren 1 Grass Feeding 
 Whistler 1 T Calling 
 Fantailed Cuckoo (cacomantis flabelliformis) 2 T Calling 
7:25 Rainbow Bee-eater (merops ornatus) 1 T Feeding 
 Whip bird 1 T Calling 
 Cicadabird (coracina tenuirostris) 1 T Calling 
 White Throated Honeyeater (lichmera 
indistincta) 
1 T Calling 
 Gerygone 1 T Calling 
 Turtle-dove (steptopelia chinensis) 1 T Calling 
7:35 Silvereye (zosterops lateralis) 1 T Calling 
 Red Brownfinch (or Red browed finch?) 2 T Calling 
 Cormorant 1 Overhead Flying 
 Grey Fantail (rhipidura fuliginosa) 1 T Calling 
 Corella 1 T Calling 
 Tree Creeper (carnobates leucophea) 1 T Calling 
 Lewin's Honeyeater (melipaga lewinii) 1 T Calling 
 Eastern Yellow robin (eopaltria australis) 2 T Calling 
8:00 Lewin's Honeyeater (melipaga lewinii) 1 T Calling 
 Red Brownfinch (or Red browed finch?) 1 T Calling 
 White browed scrub 1 T Calling 
 Wren  T Calling 
 Brown thornbell 1 T Calling 
13:00 Whip bird 2 T Calling 
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 Lewin's Honeyeater (melipaga lewinii) 1 T Calling 
 Brown thornbell 1 T Calling 
 Red Brownfinch (or Red browed finch?) 1 T Calling 
 Variegated fary wren 1 T Calling 
15:30 White throated Gerygone 1 T Calling 
 Grey Shrike-thrush (collurincla harmonica) 1 T Calling 
 Rainbow Lorikeet (trichoglossus haematodus) 12 Overhead Flying 
 Sacred Kingfisher (todiramphus sanctus) nest 1 T Calling 
16:00 White breasted 1 T Calling 
 Wood swallow 1 T Calling 
16:30 Kookoburra 1 T Calling 
 
Note : 
More than 37 species of birds observed on 4 Apr. 2003 between 6:00am and 6:00pm. 
 
Wildlife observations 
 
Time Wildlide type Number Location Behaviour 
   Flying, Ground, Tree, 
Water 
(e.g. Feeding) 
hh:mm     
(1) (2) (3) (4) (5) 
9:00 Spiders 20 Tree and Grass Sitting on web 
9:30 Water dragon 1 Rocks in creek Sun bathing 
11:00 Hairy caterpillar 1 G Crawling 
 Yellow butterfly 5 F Flying 
 Black-&-White butterfly 4 F Flying 
 Snake (~ 30 cm) 1 G  
15:30 Brushtail possum (trichosurus vulpecula) 
droppings 
1 G Droppings 
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APPENDIX F - SURFACE WATER QUALITY OBSERVATIONS CONDUCTED BY THE EPA 
IN APRIL BETWEEN 1996 AND 2000 
 
Location : Eprapah Creek, Victoria Point QLD 
Date : April 1996 to April 2000 (month of April data only) 
Experiments by : EPA Water Quality Monitoring Group 
Data processing by: EPA Water Quality Monitoring Group 
Experiment 
characteristics : 
Water quality measurements taken from a drifting boat along a vertical 
profile. Surface water quality tests conducted 0.2 m beneath the free-
surface. 
Instrumentation : Water quality probe YSI™6920 (?) 
Comments : Measurements as part of EPA Water Quality Monitoring Group 
monthly monitoring campaigns. 
 
Survey AMTD Temp. pH D.O. Conduct. Turbidity Turbidity Remarks 
date       Secchi 
depth 
 
 km Celsius  % sat mS/cm NTU m  
(1) (2) (3) (4) (5) (6) (7) (8) (9) 
2/4/96 0 25.7 8.21 93 1.046 10 0.6 River mouth 
2/4/96 2 26.3 8.17 108 0.99 10 0.4  
2/4/96 2.4 26.7 8.1 103 0.958 13 0.35 20 m d/s treatment plant 
2/4/96 2.7 26.6 7.89 91 0.912 8 0.6 100 m u/s treatment plant 
2/4/96 4 22.2 6.14 42 1.114 9 > 0.30 Redlands Bay Rd Bridge, Pinklands
2/4/96 6.9 20.8 6.45 44 1.18 2 > 0.20 Culvert, Springacre Rd, Pinklands  
2/4/96 10.4 22.3 6.83 12 0.004 17 > 0.20  
4/8/97 0 16.4 8.11 92 53.69 2 > 2.10 River mouth 
9/4/97 2 21.1 8.09 90 54.37 9 0.8  
9/4/97 2.4 21.9 7.93 96 52.05 10 0.7 20 m d/s treatment plant 
9/4/97 2.7 21.8 7.38 67 47.5 12 0.5 100 m u/s treatment plant 
9/4/97 10.4 19.5 7.13 52 0.344 10 > 0.50  
8/4/98 0 23.3 8.05 72 55.08 4 > 1.00 River mouth 
8/4/98 2 24.6 7.95 74 52.45 8 0.8  
8/4/98 2.4 24.8 7.62 56 49.46 6 1.2 20 m d/s treatment plant 
8/4/98 2.7 25 7.06 19 46.15 4 1.1 100 m u/s treatment plant 
8/4/98 4 22.6 6.5 47 0.518 11 > 0.30 Redlands Bay Rd Bridge, Pinklands
8/4/98 6.9 21.3 6.33 8 0.402 54 0.2 Culvert, Springacre Rd, Pinklands  
8/4/98 10.4 22 6.47 30 0.384 47 0.2  
13/4/99 0 20.6 8.04 75 42.442 4 > 0.80 River mouth 
13/4/99 2 20.5 7.98 70 41.026 28 0.3  
13/4/99 2.4 20.4 6.74 65 2.406 29 0.4 20 m d/s treatment plant 
13/4/99 2.7 20 6.37 63 0.882 35 0.3 100 m u/s treatment plant 
13/4/99 4 21.2 6.6 69 0.756 34 0.3 Redlands Bay Rd Bridge, Pinklands
13/4/99 6.9 20 6.37 77 0.322 35 > 0.20 Culvert, Springacre Rd, Pinklands  
13/4/99 10.4 20.4 6.39 64 0.292 38 0.3  
27/4/00 0 20.2 8.16 80 50.83 6 0.8 River mouth 
27/4/00 2 21.1 7.57 56 40.27 7 0.8  
27/4/00 2.4 21.3 7.23 33 39.97 7 0.8 20 m d/s treatment plant 
27/4/00 2.7 21.3 6.99 17 43.14 5 0.9 100 m u/s treatment plant 
27/4/00 4 19.4 6.72 29 0.524 16 -- Redlands Bay Rd Bridge, Pinklands
27/4/00 6.9 19.1 6.68 28 1.544 14 > 0.30 Culvert, Springacre Rd, Pinklands  
27/4/00 10.4 21.4 7.52 133 1.48 46 > 0.20  
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Survey AMTD Total Reactive Total Chlorophyl
l 
Suspended Remarks 
date  Nitrogen Phosphorus Phosphorus a solids  
 km mg N/L mg P/L mg P/L µg/L mg/L  
(1) (2) (10) (11) (12) (13) (14) (9) 
2/4/96 0 0.13 0.084 0.089 5.522 15 River mouth 
2/4/96 2 0.779 0.34 0.44 24.716 10  
2/4/96 2.4 0.914 0.46 0.59 24.726 12 20 m d/s treatment plant 
2/4/96 2.7 0.969 0.53 0.65 21.357 10 100 m u/s treatment plant 
2/4/96 4 1.625 0.024 0.32 28.056 10 Redlands Bay Rd Bridge, Pinklands
2/4/96 6.9 1.532 0.048 0.2 117.434 19 Culvert, Springacre Rd, Pinklands  
2/4/96 10.4 0.741 0.052 0.16 6.208 3  
4/8/97 0 < 0.030 0.012 0.012 < 0.500 2 River mouth 
9/4/97 2 0.273 0.19 0.2 25.25 13  
9/4/97 2.4 1.188 0.97 1.1 43.286 13 20 m d/s treatment plant 
9/4/97 2.7 1.43 0.91 1 30.327 21 100 m u/s treatment plant 
9/4/97 10.4 < 0.606   0.007 0.047 5.076 6  
8/4/98 0 < 0.175 0.023 0.045 1.068 7 River mouth 
8/4/98 2 0.48 0.37 0.46 6.966 11  
8/4/98 2.4 2.14 2.5 2.8 4.72 10 20 m d/s treatment plant 
8/4/98 2.7 1.62 1.7 1.9 4.75 5 100 m u/s treatment plant 
8/4/98 4 1.224 0.045 0.3 35.829 18 Redlands Bay Rd Bridge, Pinklands
8/4/98 6.9 < 1.298   0.046 0.34 17.813 22 Culvert, Springacre Rd, Pinklands  
8/4/98 10.4 1.4 0.056 0.28 14.644 18  
13/4/99 0 0.326 0.054 0.088 -- 11 River mouth 
13/4/99 2 1.366 0.4 0.61 4.275 12  
13/4/99 2.4 1.741 0.54 0.72 2.939 11 20 m d/s treatment plant 
13/4/99 2.7 1.544 0.24 0.41 1.87 13 100 m u/s treatment plant 
13/4/99 4 1.559 0.2 0.39 2.404 14 Redlands Bay Rd Bridge, Pinklands
13/4/99 6.9 1.466 0.092 0.23 2.137 13 Culvert, Springacre Rd, Pinklands  
13/4/99 10.4 0.908 0.011 0.069 2.805 14  
27/4/00 0 0.54 0.28 0.31 1.068 8 River mouth 
27/4/00 2 1.7 1.5 1.5 0.668 13  
27/4/00 2.4 2.3 3.1 3.1 1.336 9 20 m d/s treatment plant 
27/4/00 2.7 1.6 1.2 1.3 0.935 8 100 m u/s treatment plant 
27/4/00 4 0.63 0.013 0.084 2.805 6 Redlands Bay Rd Bridge, Pinklands
27/4/00 6.9 102 0.015 0.079 5.611 3 Culvert, Springacre Rd, Pinklands  
27/4/00 10.4 0.79 0.006 0.058 7.682 35  
 
Notes : 
Data courtesy of Qld EPA Water Quality Monitoring Group. 
AMTD = Adopted Middle Thread Distance measured upstream from the mouth. 
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APPENDIX G - RESIDUAL CIRCULATION IN EPRAPAH CREEK ESTUARY ON 4 APRIL 
2003 
Considering a reasonably well-mixed estuary, the depth-averaged density increases with increasing 
seaward distance x. The slope of the mean water surface must counterbalance the mean density 
gradient. At quasi-steady state, the Navier-Stokes equation in the horizontal direction becomes : 
 
∂ V
∂x   +  V * 
∂V
∂x  =  - 
1
ρ 


∂ P
∂x   +  νT * 
∂2 V
∂z2  (G-1) 
where νT is the momentum exchange coefficient in turbulent flow, P is the pressure, x is the 
horizontal coordinate and z is the vertical coordinate positive upward (CHANSON 2002a, Chap. 8). 
Note that Equation (G-1) was developed assuming a negligible vertical velocity component. 
The forces acting on a small vertical slice of the estuary are the pressure forces, the boundary 
friction, and possibly the wind stress. For a steady flow (i.e. average of several tidal cycles) and 
assuming that the advective term is small (i.e. V*∂V/∂x ~ 0), the solution of the motion equation 
gives the vertical velocity distribution : 
 V(z)  =  
g * d3
48 * ρ * νT * 
∂ ρ
∂x  * 
z
d * 



- 8* 
z
d
2
 + 15 * 
z
d - 6  (G-2) 
where νT is assumed constant with depth (LEWIS 1997, CHANSON 2002a). Equation (G-2) 
predicts the residual circulation pattern and hence the residual recirculation flux. Basically Equation 
(G-2) characterises a residual circulation pattern in the estuary, induced by the longitudinal gradient 
in salinity and density. In turn, a weak salinity stratification produces a net mass transport across a 
vertical section which increases the stratification. 
 
Application 
On the 4 April 2003, depth-averaged flow properties (section 4.3) yielded in the early ebb flow : 
 
Site AMD Water depth Depth-averaged 
onductivity 
Depth-averaged density
 km m mS/cm kg/m3 
(1) (2) (3) (4) (5) 
1 0.6 2.3 47.6 1023 
2 2 2.1 42.6 1020 
3 3.1 1.3 21.2 1009 
 
Assuming a reasonably well-mixed system, the residual vertical circulation yielded a surface 
velocity of about 0.01 m/s betwen AMTD 2 and 3.1 km (Fig. G-1). The velocity profiles between 
Sites 1 and 2 and between Sites 2 and 3 are plotted in Fig. G-1. 
 
Discussion 
Vertical distributions of conductivity showed the presence of a form of salt wedge. The above 
calculations are not strictly correct (i.e. the estuary was not well-mixed). However the calculations 
provide some order of magnitude of the residual circulation in the estuarine zone. 
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Fig. G-1 - Eprapah Creek, Redlands, Queensland on 4 April 2003 - Estimated residual velocity 
distributions based upon early ebb flow characteristics 
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APPENDIX H - SURVEY OF EPRAPA CREEK CROSS-SECTION AT SITE 2B ON 27 MAY 
2003 
 
Location : Eprapah Creek, Victoria Point QLD 
Date : Tuesday 27 May 2003 
Experiments by : Dave McINTOSH (QUT), Richard BROWN (QUT) and Hubert 
CHANSON (UQ) 
Data processing by: Richard BROWN (QUT) and Hubert CHANSON (UQ) 
Experiment 
characteristics : 
Cross-sectional survey at Site 2B. 
Instrumentation : Surveying equipments. 
Comments : Survey of the cross-section where YSI6600 and ADV probes were 
located on 4 April 2003. Cross-section measured perpendicular to the 
streamlines around end of ebb. 
 
Table H-1 - Tide times (Brisbane bar) on Tuesday 27 May 2003 
 
Day Time Height 
(m) 
Friday 4 April 2003 00:58 0.73 
 06:50 1.94 
 13:16 0.45 
 19:33 2.11 
 
Reference : {http://ntf.flinders.edu.au/cgi-bin/tides2} 
 
Table H-2 - Cross-section survey at Site 2B on Tuesday 27 May 2003 
 
Distance 
from left 
bank 
Bed 
elevation 
Water 
depth 
River bed Time Remarks 
m m m    
(1) (2) (3) (4) (5) (6) 
    12:43 Strong downstream ebb current 
35.5 -1.84 N/A Mud-Mangrove -- Dry bank. Trees on right bank 
34.1 -2.17 N/A Mud-Mangrove 12:50 Dry bank 
32.6 -2.485 N/A Mud-Mangrove 12:58 Dry bank 
32.02 -2.865 N/A Mud-Mangrove -- Dry bank 
31.52 -3.225 0 Mud 12:58 Free-surface 
30.53 -3.605 0.38 -- 13:00  
29.5 -3.63 0.392 -- 13:02  
28.9 -3.634 0.395 Small gravels 13:04 Current less strong. 
28.3 -3.65 0.42 Small gravels 13:05  
27.7 -3.653 0.41 Small gravels & Small 
rocks 
13:06  
26.6 -3.695 0.44 Small gravels & Rocks 13:07  
25.85 -3.627 0.37 Small gravels & Rocks 13:08  
24.7 -3.375 0.12 Rocks 13:10 Current weakening 
23.25 -3.23  Rocks --  
21.7 -3.31 0.05 Rocks 13:11  
20.8 -3.43 0.16 Rocks 13:14 Mild ebb flow everywhere in cross-
section 
20.1 -3.54 0.27 Rocks 13:15  
19.3 -3.495 0.22 Rocks 13:16  
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18.1 -3.303 0.03 Rocks 13:16  
17 -3.233  Rocks 13:17  
15.75 -3.3 0.03 Rocks 13:18  
14.65 -3.475 0.2 Rocks 13:19  
14.2 -3.543 0.26 Rocks 13:20 Assumed ADV position. Surface slicks 
13.55 -3.65 0.365 Rocks 13:21 Large rock (35 cm) 
12.7 -3.81 0.52 Rocks 13:23 Surface slicks flowing downstream 
12.05 -3.838 0.62 Rocks --  
11.35 -3.96 0.67 Rocks & Gravels 13:24  
10.7 -3.98 0.685 Rocks & Gravels 13:26  
10.05 -3.862 0.565 Rocks 13:26 Mild ebb flow everywhere in cross-
section 
9.1 -3.655 0.36 Rocks 13:27  
8.3 -3.426 0.13 Rocks 13:28  
7.25 -3.413 0.115 Rocks 13:29 Mild ebb flow everywhere in cross-
section 
6.3 -3.43 0.13 Mud & Rocks 13:29  
5.35 -3.387 0.085 Mud 13:30  
4.55 -3.25  Mud 13:31  
3.7 -3.088  Mud   
3.1 -2.865  Mud & Mangrove   
2.3 -2.687  Mud & Mangrove 13:34  
1.4 -2.332  Mud & Mangrove   
0.75 -2.099  Mud & Mangrove 13:35  
0   Tree. 13:29 Tree on left bank. 
    14:06 Sluggish ebb flow: no flow at inner bend, 
slight downstream flow at outer bend. 
 
REMARKS 
The bed elevations were measured from the level set on the left bank. The profile is plotted in 
Figure H-1. The location of the ADV was carefully checked (Table H-2). 
Photographs of the cross-sections are presented in Figures H-2 and H3. In Figure H-3, the rocky 
bed is seen, as well as the deep channel toward the outer bend (on right of the photograph). 
Surface slicks were seen in the water during the survey around 13:00 to 14:00. 
The ebb flow stoped about 14:06, that is nearly 50 minutes after the Brisbane Bar low tide (Table 
H-1). 
Fiddler crabs were very active on the left bank (Fig. H-4). 
 
 
H-3 
Fig. H-1 - Transverse cross-section at Site 2B surveyed on 27 May 2003 
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Fig. H-2 - Photographs of transverse cross-section at Site 2B surveyed on 27 May 2003, Eprapah 
Creek, Redlands, Queensland 
(A) Details of the inner bend viewed from the left bank around 12:30pm 
 
 
 
 
H-4 
(B) View from the left bank around 12:30pm 
 
 
Fig. H-3 - Site 2 B transverse section, view from downstream around 2:10 pm at low tide slack - 
Eprapah Creek, Redlands, Queensland on 28 May 2003 
 
 
 
Fig. H-4 - Fiddler crab at Site 2 B on 28 May 2003 around 1:30pm 
 
 
Z-1 
APPENDIX Z - STUDENT GROUP COMPOSITION ON 4 APRIL 2003 
 
Location : Eprapah Creek, Victoria Point QLD - Site 2B 
Date : Friday 4 April 2003 
 
Fig. Z-1 - Sketch of Eprapah Creek and the measurement sites on Friday 4 April 2003 
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On Friday 4 April 2003, the students of the calss CIVL4140 Mixing and Dispersion in Rivers and 
Estuaries conducted some field work at Eprapah Creek. Each group monitored one site from 
6:00am to 6:00pm (Fig. Z-1). The field work was organised by Dr Hubert CHANSON. The group 
composition was : 
Z-2 
 
Site Group Members 
(1) (2) (3) 
1 1 A.B. BRADFORD, H.C. CHALMERS, D.C. COUTTS, P.D. DEED, 
D.K. KELLY, P.M. McCOSKER, A.M. McGRATH, J.S. SIMPSON, 
G.W. WALLACE, M.W. WILSON 
2 2 M.A. ANG, W.S. HUANG, Y.S. LIM, A. McHALE, C.K. ONG, 
K.W. PAT, C.G. SIM, R.A. SMITH, N.W. SOCHACKA, A.W. 
WONG 
3 3 M.J. BOX, N. CAIRNS, A. CINTHIO-MORSE, J.W. HEASLOP, M. 
INFANTE, R. KINGTON, S. MARGINSON, H.M. O'KEEFFE, C. 
SUM 
4 4 L.S. ANG, M.K. BAKER, A.G. BLINES, D. CHAMBERS, H.J. 
CHIA, P. DANCKERT, K.A. DAY, K. McDONALD, E. O'BRIEN, 
F. TAN 
 
